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LEARNING OBJECTIVES: 
At the conclusion of this activity, the participant will be able to: 


e Discuss the discrete urologic infections and inflammatory disorders and how they are best 
managed. 

e Describe the best surgical approaches for urologic trauma. 

e Identify the ideal treatment approaches for patients with kidney cancer. 

e Differentiate between non-muscle invasive bladder cancer and muscle invasive bladder 

cancer. 

Summarize the most efficacious therapies for bladder cancer. 

Differentiate between medical approaches and surgical approaches for prostate cancer. 

Describe active surveillance in prostate cancer. 

Assess the importance of adolescent and transitional urology. 

List common and uncommon urologic conditions in children. 

Define male and female sexual dysfunction. 

Explain evaluation and medical and behavioral management of urinary incontinence in 

women. 

e Distinguish among the benefits of medical and surgical management of lithiasis. 


FACULTY AFFILIATIONS DISCLOSURE: 

Oakstone Publishing, LLC has assessed conflict of interest with its faculty, authors, editors, and 
any individuals who were in a position to control the content of this CME activity. Any 
identified relevant conflicts of interest were resolved for fair balance and scientific objectivity of 
studies utilized in this activity. Oakstone Publishing’s planners, content reviewers, and editorial 
staff disclose no relevant commercial interests. 


Disclosure information for all individuals in control of the content of the activity is located 
on the disclosure slides in the PDF and printed syllabus. 


WARNING: 

The copyright proprietor has licensed the picture contained on this recording for private 
home use only and prohibits any other use, copying, reproduction, or performance in 
public, in whole or in part (Title 17 USC Section 501 506). 


CMEinfo is not responsible in any way for the accuracy, medical or legal content of this 
recording. You should be aware that substantive developments in the medical field covered 


by this recording may have occurred since the date of original release. 


© 2018 Ebix, Inc. DBA Oakstone Publishing. LLC. 
CMEinfo is a registered trademark of Oakstone Publishing, LLC. 
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Urinary Lithiasis — Medical Management 
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Urinary Lithiasis — Surgical Management 
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New Concepts in Imaging of Primary 
Renal Cancer: Can imaging predict 
histology and tumor microenvironment? 


Steven S. Raman, MD, FSAR, FSIR 
Professor of Radiology, Urology and Surgery 
Division of Abdominal Imaging & Intervention 
Department of Radiology 
David Geffen School of Medicine at UCLA 


Outline 


e Overview of Renal Masses 

* Cystic Renal Lesions 

e Subtypes of Renal Cell Cancers 
e Imaging of Renal Lesions 

e Importance of Multiple Phases 


* Solid Renal Masses 
* RCC subtypes 
e Benign lesions 


e Imaging based prediction of RCC Biology 


Renal Cell Carcinoma 


Incidence of Kidney etc. cancer: ASR (World)-Male (All ages) Incidence of Kidney etc. cancer: ASR (World)-Female (All aq 


< 36 W< 86 W< 211 M< 039 < 24 M< 43 W< 104 


GLOBOCAN 2002 GLOBOCAN 2002 


Disclosures 


e No Relevant Disclosures 


Overview of Renal Cell 
Carcinoma 


Renal Cell Carcinoma 


Renal Cell Carcinoma 


e 2% increased 
incidence/year 
e 125% increase last 30 
years 
* 70%: < 3 cm (T1a) 
* asymptomatic 
* 1960's: < 10% T1a 
e Incidence 
* 330,000/yr 
* 65,000 cases/yr (US) 


Rate per 100 000 Person-Years 


01+ 
1975 1980 19 


Year of Diagnosis 


Chow, W.-H. et al. JAMA 1999;281:1628-1631. | UCLA | 
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The Old Paradigm 


All Solid Renal Masses Need to Come read 
j ? 
out, Right : Active surveillance in 
patients with limited 
life expectancy or co- 
morbidities 


Majority of Solid Renal Masses are 
cancers 


Frank et al. J Urol 2003 


e > 2770 solid renal masses 


* Benign lesions: : Tia Renal Masses Grow 


25% < 3 cm 


30% < 2 cm > Slowly & Are Low Grade 


44% < 1cm 


e Lipid poor AML 
e Oncocytoma 


Tuncali. Radiology 2004: 10/27 lesions: lipid poor AML 
Gill et al. J Urol 2003: 27% of nephrectomies benign 


Growth Rate of Renal Masses Relationship of Tumor Grade to Size 
Small Renal Masses: SEER Data 


Mean (range) 

N lesions Size at : Duration of Growth rate Tumor Size Low Grade High Grade Totals 
Reference Year in series presentation, cm follow-up, months cm/year o, o, 
Oda etal. [18] 2003 2.0° (1.0-4.5) r 0.54" (0.1-1.35) (%) (%) 
Kato etal. [17] 2004 1.98 (0.8-3.4) 0.42 (0.08-1.60) <4cm 7729 (86) 1250 (14) 8979 
Volpe etal. [14] 2004 2.48 (0.9-3.9) 0.1 (NA) 
Kassouf etal. [13] 2004 2.37 (1.0-7.0) 0.09 (0-1.2) 
Bosniak etal. [15] 1995 1.73 (0.2-3.5) 0.47 (0-1.1) 4-7 cm 5015 (79) 1361 (21) 6376 
Wehle et al. [10] 2004 1.83 (0.4-3.5) 0.12 (NA) 
Lamb et al. [12] 2004 7.2 (3.5-20.0) 0.39° (0-1.76) 
Sowery etal. [11] 2004 4.08 (20-88) 0.86 (NA) >7cm 2439 (70) 1024 (30) 3463 
Fujimoto etal. [19] 1995 2.47 (1.8-3.4) 0.47 (0.05-0.73) 
Chawla etal. [16] 2006 2.97 (1.0-12.0) 0.20 (-1.64, 1.80) 


[16] meta-analysis 2006 2.60 (NA) 0.28 (NA) Totals 15,183 (81) 3635 (19) 18,8 18 


90% are Low Grade 
Rothman, Uzzo et al J Urol 181: 2009 
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Renal Mass Biopsy 


Biopsy of Renal Masses 


Established Indications for Perc Bx Emerging Indications for Perc Bx 


«Patients with a renal mass and known z R 
extrarenal primary cancer «Patients with small (< 3cm), 
“Resectable RCC vs mets hy, peratienuatty , homogeneously 
«Patients with a renal mass and imaging er ele al Me 
findings suggestive of unresectable renal *E.g. benign tumors (lipid poor AML) 
cancer 
«Patients with a renal mass and with 
comorbidities that increase risk of surgery 
+Heartand lung disease 
«Solitary kidney 
+Renal insufficiency 
«Patients with a renal mass possibly caused 
by infection 
«Bacterial pyelonephritis can mimic renal tumor 


«Patients with a small renal mass (s 3cm), 
for which percutaneous ablation is being 
considered 
+May avoid ablation if biopsy reveals a 
benign mass 


Cystic Renal Lesions 


Biopsy of Renal Masses 


e Excellent 


Percutaneous image-guided core biopsy 


Sherer setcage nenoro aasia © Use histology, immunostains, genetics 
e Can use 18-25G needles for diagnosis 
e UCLA series of > 180 patients: 
* 90% sensitvity; 100% specificity 
* 80% correlation with Gleason Grade 
e No significant complications 


Algorithm 2018 
Incidental solid renal | avs ak [Active surveillance in 
mass | patients with limited 


life expectancy or co- 
morbidities 


Active surveillance 
until 1 cm with CT 
Verysmall (<1 cm) Seemed BCC Dncory — oF MR at 3-6 mos, 
AME 12 mos, and then 
| yearly 


Biopsy 


Cysts 


e Vastly more common than all other renal 
lesions 


e Present in 50% of those > 50 
e Should not be present in children 


* Should not have > 2 cysts/kidney in 30’s and 
40’s 
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Complex Cysts 


* Cysts may be complicated by 
hemorrhage, infection, ischemia 


e Resulting in: 
* Septations 
* Calcifications 
e Internal debris 
e But not mural nodules 


fod 
si 


E Followup based on tife expectancy 


Radiolog 


Bosniak | Cyst 


e Simple cyst 


Complex Cysts 


e Bosniak Classification 


e CT or MR based stratification of cysts to 
assign a probability of malignancy 


e Bosniak | and Il: non surgical 


e Bosniak III and IV: surgical due to 60 — 
90% chance of malignancy 


Bosniak Category 1 


e simple benign cysts 


e homogenous water attnuation, and a sharp 
interface with adjacent renal parenchyma (1/4 
circumference open) 


* no wall thickening, calcification, or enhancement. 


Bosniak Category || 


e Likely benign cyst: (< 3 cm diameter) 


* one or two thin (< 1 mm) septations or thin, fine 
calcification in their walls or septa 


hyperdense homogenous cysts 
one quarter of its wall extends outside the kidney 


nonenhancing after contrast material is 
administered. 
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Bosniak II Cyst Hemorrhagic cyst 


e Simple cyst plus 
* uniform high density 
e Multiple thin septations 
e Thin peripheral calcifications 
e Infected cysts 


e Hemorrhagic cyst. No enhancement on any phase. HU range 
4449 


Bosniak II Bosniak Category IIf 


e These lesions have some suspicious features that 
deserve follow-up up to detect any change in 
character. 


e All Type II leisions > 3 cm 


* Bosniak AJR 2003: 2/42 lesions followed up were 
malignant 


Bosniak III Cyst 


e High non uniform density 

e Thick septa 

e Nodularity without enhancement 
e Thick calcifications 

e Multiple loculations 

* 50-60% are RCC 
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Bosniak III Bosniak IV Cystic Lesion 


e Any of Class III features with solid 
enhancing tissue 


Bosniak IV Clear Cell RCC 
Bosniak IV 


Multilocular Cystic Nephroma 


Solid Renal Lesions: 
Balls vs Beans 
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Balls vs Beans Staging of Renal Cancer Carcinoma 


Gerota’s 
Stage | 
Tumor <7 cm in greatest dimension and 
limited to kidney; 5-year survival, 95% 


e Expansile, well defined, spherical Inferior ` i, 
e Most renal lesions (RCC, AML, cysts, AVM) “hae -4 E ee 


limited to kidney; S-year survival, 88% 


e Beans + Stage mt 


‘ 7 ners P Tumor in major veins or adrenal gland, 
e Reniform, ill defined, infiltrative X ee ES 
e . . e S-year survival, 59% 
Infiltrating neoplasms (infilt RCC,TCC) roe 
Infections 
Stage IV 


; = 2 Tumor beyond Gerota’s fasci: 
Infarctions - E I 
S-year survival, 20% 


Cohen H and McGovern F. N Engl J Med 2005;3530 


"TABLE Z TU Vancom, Moaifeation f WHO (00H) 
jan ot 


Srecni Arnar Kidney Tumors 


The Intemational Society of Urological Patho 


modi the WHO 
ae displayed in Table 2. 


PROPOSED NEW EPITHELIAL NEOPLASMS 
Tubulocystic Renal Cell Carcinoma 
The 


Subtypes of Renal Cancer 


WHO classification of tumours of the kidney S Oo l id Re na l M asses 


Ronal cell tumours 

Clear cell ronal coll carcinoma 

Multlocular cystic renal neoplasm of low 
‘mabgrant potential 


The MIRPO pe Eeg eg es e Up to 80% are malignant 


and Male Genit carcinoma-associated renal cell carcinoma, 


Chromophobe renal cell carcnoma 
Collecting duct carcinoma 

Ronal medullary carcinoma 

MIT family translocation renal cell carcinomas 


e Clear cell (70%) 
TERON malo ATEA : e Papillary (15%) 


‘Acquired cystic d'sease-aszocisted renal 
coll carcinoma 


io en en cnr ao e Chromophobe (5%) 
Maxed epithelial and stromal tumour 
TECRA 
Heres ean 


Laps oul pewneadooria corona e Up to 20% are benign 
Misoallaneoua tumours e Oncocytoma 
ATAATA Ni 


freonen 
piraino EN EEA ore ee e Angiomyolipoma (AML) 
Pandan oye neptvomna A PA 


Clear cell Papillary 


Tha mophiy ordes we ton Ps Pirate Chain o Denes 

ka Omarpy DONA, tv coe tt gr Ame 

[it ompett vrei et wreaun bahoda: 22 i earra h 

turd possi eapnchareslon ne rah ro, 

The chetcabn mod ton be pees WHO eaten 64, Oncocytoma Fat-poor AML 
Saaba net aarp i aa norman d Sana lee 

“Nom cose proves by Ba ACAO Comen + ICDD, UCLA 


eA Nala DS oes A aed Radiolog 
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Clear Cell RCC Papillary RCC + Chromophobe RCC Oncocytoma Fat Poor 
* 10-15% of RCC * 6-8% of RCC * Benign Angiomyolipoma 
e Syear survival 90% * 5 year survival rate 90% * 3-7% of renal * Benign 
masses + <1% Incidence 


Imaging of Renal Lesions 


UCLA CT Protocol for Renal Mass UCLA MR Protocol for Renal Mass 
Detection and Follow up Detection and Follow up 


e Axial & Coronal SSFSE/HASTE T2 
e On 16-64 detector CT e Axial multishot FSE/TSE T2 
* Unenhanced scan e Axial dual echo GRE T1 
«Enhanced scanphases: * Axial 2D or 3D GRE T1 w/ fat sat 


* Inject 100-150 cc Omnipaque 350 @ 3-4 cc/sec 
* Bolus tracking (image @ 25 sec after aorta HU > 150) * Dynamic 2D or 3D GRE T1 w/fat sat at 30, 60, 90, 120 


* Corticomedullary phase scan (45 sec) & 180 sec after injection of 0.1mmol Gd @ 2cc/sec 
e Nephrogenic phase scan (80-90 sec) e Subtraction imaging 
e Excretory phase scan (3 min) . i 

Diffusion (b 0, 50, 400, 800) / ADC 


* Feraheme (4mg/kg) 


Ultrasound Corticomedullary Phase 


e Grayscale 


* Color, Power and Spectral Doppler * Contrast in cortical capillaries, peritubular spaces and 
e Microbubble Contrast proximal cortical tubular lumina 


e Definity 0.3 cc/injection with 10 cc saline flush e Cortex enhances brightly, medulla not yet opacified 
* Lumason 2.4 cc/injection with 10cc saline flush e Intense corticomedullary differentiation (>100 HU) 
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Uniform Nephrogram Phase A 


e Greatest yield for detection in this phase (84 more lesions 
< 3 found on NP vs CM*) 


e 1.5 x detection of cystic & solid masses with NP vs CM 
phase** 


e Assessment of deenhancement for characterization 


* Greatest temporal variability, however, depending on 
e Injection rate, contrast volume & cardiac output 


zolar et al., Radiology 1997;202:211 
*¥Cohan et al. Radiology 1995;196:445 


Enhancement 


e ROI should incorporate only the most attenuating portion of 
the lesion in all phases 


e Avoid calcifications & low attenuation areas 
e Minimal threshold value: 15 -20 HU 


e Pseudoenhancement 


e Small cysts (<1.5 to 2 cm) “enhance” due to surrounding 
high attenuation (? Beam hardening, reconstruction 
algorithm) 


Effect is greater with MDCT than single slice 
e Matrix detector array > adaptive array 


Abdulla, et al. AJR 2002;179:1473 


Importance of Multiple Phases 


Excretory Phase 


* Identification and staging of upper tract transitional cell 
carcinoma 


* Defines relationship of a central mass to the collecting structures 


* Allows evaluation of de-enhancement* (Washout ROI at 15 
minutes differentiates between hyperdense cyst and neoplasm) 


*Macari, Bosniak. Radiology 1999;213:674 


Diagnosing Renal Lesions 


Cystic or Solid 

Lesion Margin 

Macroscopic & Microscopic Fat 
Density on non-contrast CT 
Echogenicity on US 

T2 Signal 


Enhancement pattern 
e CM, Nephrographic & Excretory phase 
e CT, MR and US 


Q 


Alan J. Davidson, MD + Wendelin S. Hayes, DO + David S. Hartman, MD 
William F. McCarthy, PhD * Charles J. Davis, Jr, Col, MC, USA 


Renal Oncocytoma and Carcinoma: 
Failure of Differentiation with CT’ 


‘The authors studied the } 

that oncocytoma and ade: 

of the kidney can be diffe 

with computed tomograp State of the Art 

criteria and that difference 

become more apparent as 

larged. On contrast mater 

hanced scans, homogene: 

tion throughout the tumo 

central, sharply marginat 

area of low attenuation w 

ered predictors of oncocy 

area of decreased attenua Radiologic Assessment of Renal Masses: 

tumor except for a stellat: a 

þrepi sipa predic Implications for Patient Care’ 

nocarcinoma. Among on< 

larger than 3 cm in diame 

hibited the criteria for on -agnostic of a certain pathologic condi- graphic features of the diagnoses un- 

iterie wey has tion, whereas others are equivocal Ger consideration. 
pet laden Unprecedented” (11-35,3641-4). The use of multiple 
i st decades due to imaging modalities frequently pro- 

a that are fondant 


Alan J. Davidson, MD + David S. Hartman, MD + Peter L. Choyke, MD + Brent J. Wagner, MD 


PATHOLOGIC AND 
‘THERAPEUTIC BACKGROUND 


There is an inherent linkage be- 
ai the di 
poste ra 'etfort may fail to 
vide data that usefully inform subse- 
quent therapeutic choices and/or 
patient outcome. 
‘Contemporary imaging has also 
onened.a Pandara’chox revealine Hon of no subsequer 
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Importance of Multiple Phases 


Early enhancement phase pitfalls 


Hypovascular tumors may show slow enhancement not evident 
until and not evident until later phase 


Hedvig Hricak, MD, PII 


Solid Renal Cortical Tumors: 
Differentiation with CT' 


B Oncocytoma 


@ Angiomyoliponal_ 


Precontrast 


Parenchymal 


Excretory 


Figure 6: During the parenchy- 
mal phase, renal tumor subtypes 
demonstrate significantly different 
degrees of enhancement. Data in 
this graph were obtained by reader 
2 and are the mean attenuation 
values (measured in Hounsfield 
units). Error bars are standard 
deviations. 
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Importance of Multiple Phases 


Enhancing Mass # Cancer 


i 
$ 
H 
= 


—e—Clear Cell ROC (Type A) 
—t—Crronophobe RO (Type B) 
B Papillary ROC (Type O 

©- Oncocytena (Type A) 

©- Oncocytona (Type B) 

O- Metaneghric adenoma (Type C) 


Jinzaki. JCAT 2000 


Radiolog 


RCC: Absolute CT Enhancement 


Mean Attenuation (Hounsfield Units) 


—o—Clear Cell RCC 


—@-Oncocytoma 


te Papillary RCC 


x= Chromophobe Rd 


Corticomedullary Nephrographic 


Excretory 


Young, Raman. Radiology 2013:267 


Radiolog 
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Absolute CT Enhancement MRI Absolute Enhancement 


Qualitative and Quar 4 —*— ccRCC 
MDCT Features for L --æ--pRCC 


Clear Cell Renal Cell 
From Other Solid Re ++=ae** Chromophobe 


Cortical Masses 


| 


Attenuation (H 


e883 é 


Median tumor: cortex enhancement index 


Unenhanced —Corticomedulllary + Nephrographic 
Imaging Phase = 
Lee-Felker, Raman. AJR 2014:203 corticomedullary nephrographic 


S Sun et al. Radiology 2009; 250 | UCLA | 
Radiolog 


US Contrast: Clear Cell RCC 


Quantitative assessment of solid renal masses 
by contrast-enhanced ultrasound with time- 
intensity curves: how we do it 

Kevin G. King," Mittul Malhi," Darryl Hwang," Inderbir S. Gill? 

Py x 7 $ 


AUC (dB*sec) 1921.7 974.8 
TPH (sec) 50.2 38.5 


Contrast US: Clear Cell RCC 


PHILIPS 08/19/2015 02:24:30PM TISO.0 MI 0.06 L 
C5-1/Cont ADI MI 0.75 F 
com m 


CT Perfusion: Clear Cell RCC 


FR 11Hz 
RS [o 


w 
Ð > * 
pe. I- | P 
cao S 
— 

—— a | 


C40 
Gen 
MI0.06 


RIGHT KIDNEY 
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f Relative Enhancement on MDCT 
CT Perfusion: Clear Cell RCC 


Genitourinary Imaging - Original Research 


Qualitative and Quantitative 


MAOT Canteen Thn Miifasansizeina 


MDCT Differentiation of Clear Cell RCC 


Statistics 


Attenuation (HU) 
Attenuation (%) 


Lee-Felker, Raman. AJR 2014:203 


TABLE 3: ROC Analyses to Evaluate the Performance of Corticomedullary and Nephrographic Enhancement 
in Dilferentiating Clear Col Renal Coll Carcinoma (REC) From Oncocytoma and Other RCC Sabtyp 


MR Imaging: Relative Enhancement MR Ir == === ement 


Genitourinary Imaging = Original Research 


Performance of Relat E Clear cell RCC Chromophobe RCC X ` > A sw OMophobe RCC 
Enhancement on Mul m Oncocytoma W Papillary RCC e “4 : : 3 illary RCC 

for the Differentiatior 
Renal Cell Carcinomz 
Papillary and Chrome 
Subtypes and Oncocy 


Young, Raman AJR 2017;208 Young, Raman 


-70 n = j 
Corticomedullary _ Nephrographic Excretory i Excretory 
Phase Phase Phase y Phase 


w CAD Absolute Attenuation 
aen e aeaaea eiia CAD for RCC a Seen 


lesion attenuation in differentiating clear cell —Oncocytoma 
from papillary and chromophobe renal cell 180.0 ——Chromophobe 
carcinoma, oncocytoma, and fat-poor Poy fon 
angiomyolipoma on multiphasic multidetector lipid Poor. 
computed tomography Semi Automated Volumetric CAD 


Heid Coy." Jonathan R Young" Michael L Dove." Mathew S. Brown: 
James Sayre? Steven S Rama 


160.0 
140.0 
120.0 
100.0 
0.5 cm ROI 


Contained 
within 3D 
lesion 
contour 


80.0 
60.0 
40.0 


20.0 


$300 HU to 00 
exclude 77 Unenhanced Corticomedullary Nephrographic. Excretory 
calcification “a ry —Clear Cell RCC 49.1 174.2 144.1 118.0 


—Oncocytoma 44.4 167.0 132.3 * 104.1 
* 


—Chromophobe 46.3 136.1 bi 105.6 * 86.0 
—Papillary 51.2 845 * 102.9 * 86.3 * 
—Lipid Poor AML 51.7 1441 * * 114.1 * 98.3 * 


CAD Derived Absolute Peak Lesion Attenuation (HU) 


*P Value <0.05 vs. clear cell RCC 
Error bars are 95% CI of the mean Radiolog 
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CAD Absolute Attenuation MDCT: CAD Relative Attenuation 


CLEAR CELL (n=105) PAPILLARY (n=45) CHROMOPHOBE (n=18) 


m Clear Cell RCC 
moncocytoma 
BChromophobe RCC 
mPapillary RCC 
Bipid Poor AML 


CAD Mean Relative Attenuation (%) 


I l a 


Corticomedullary Nephrographic Excretory 


Coy et al. Abd Rad 2017epub Mar 2017; RSNA 2015 
Coy et al. RSNA 2015 


UCLA 
Radiolog 


Clear Cell RCC: MDCT Clear Cell RCC: MDCT and MR 


Unenhanced Excretory 
Unenhanced Excretory 


Clear Cell RCC Intracytoplasmic Lipid 


* Outwater et al. Radiol 1997;205 


Unenhanced T1 * 59% of Clear Cells had signal drop on 
chemical shift 


e Javeri et al. AJR 2015;205 


* Clear Cell RCC: > 29% signal drop had 
100% specificity compared to lipid 


Nephrographic poor AML and non clear cell 


* Hindman et al. Radiol 2012;265 


e No differences in signal drop 
between Clear cell and Lipid Poor 
AML 
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Clear Cell RCC: Diffusion 


Diffusion Weighted Imaging 


Renal Cell Carcinoma: Diffus ai 


‘Box-and-whisker plot of ADCs obtained with two separate sets of b values (0 and 500 and 0 and 
800 secimm2).. 


8 


ADC Value (x103 mm/s) 


"CCRCG PROC CACC CACC PACC CROC 


amg Moka Rastogy marasa 
Radiology 


UCLA 


Clear Cell RCC Clear Cell RCC 


* Cystic or Solid: usually solid 

e Presence of Macroscopic Fat: NO 

e Density on non-contrast CT: Soft tissue 
e Echogenicity on US: variable 

e T2 Signal: High 

e Enhancement pattern: 


e Absolute: peaks in CM phase 
e Relative: majority enhance above Cortex 


Papillary Renal Cell carcinoma 


Qualitative and Quantitative 
MDCT Features for Differentiating 


15% of renal cancers Clear Cell Renal Cell Carcinoma 
From Other Solid Renal 


Cortical Masses 


More likely to be multiple, bilateral 
Typically hypovascular, homogeneous 
Can be mista ken for cysts MDCT Differentiation of Clear Cell RCC 
e Enhance 10-30 HU 
e Up to 60% T2 hypointense on MR 


8 


‘Attenuation (%) 


Attenuation (HU) 
oss seg 8 8 8 88 


Beeb3 o38 888 
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Papillary RCC: MDCT MDCT Perfusion: RCC 


Unenhanced Excretory 


MDCT Perfusion: RCC US Papillary 


US Contrast: Papillary RCC Papillary RCC 


1156781 C5-1/CIGEN MI 0.75 F 
FR 11Hz we 
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Papillary RCC MRI Papillary RCC T2 Hypointensity 


T2 


* Oliva et al. AJR 2009;192 
* 13-14/21 hypointense 
* None hyperintense 
* 17-21/28 Clear cell RCC hyperintense 


Unenhanced T1 


Corticomedullary 


Nephrographic e Javeri et al. AJR 2015; 205 


* 12/40 (30%) Clear Cell RCC 
hypointense 


Excretory 


* Hindman et al. Rad 2012; 265 
* 10% Clear cell Hypo 
* 60% hyperintense 


Subtypes of Papillary RCC dye pa 


differentia 
on multipt 
Jonathan R. Youn 
ai 


e Histopathologic subtype affects prognosis: = Papilor Tipe 
«= Papilary Type 2 

* Type 1 papillary RCCs: 5-year survival rate of 95% 

e Type 2 papillary RCCs: 5-year survival rate of 66% 


Papillary RCC Papillary RCC 


* Cystic or Solid: usually solid 

e Presence of Macroscopic Fat: NO 

* Density on non-contrast CT: normal to high (40-50 HU) 
e Echogenicity on US: variable 

e T2 Signal: low 


* Enhancement pattern: 
e Absolute: low peak in Neph ph 
* Relative: below cortex 
e Excretory: Type Il remains high (and larger) 
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Chromophobe RCC 


e 5% of RCC 
MDCT Features for Differentiating 


* Cytoplasm contains blue staining O g Clear Cell Renal Cell Carcinoma 
= From Other Solid Renal 


microvesicles on iron stain Cortical Masses 


e Good prognosis: 5 yr survival rate 
90% 


e CT features: MDCT Differentiation of Clear Cell RCC 


e Large size 
e Homogeneously weak 
enhancement 


Calcifications 
No perinephric invasion 


2.5 cm 
449115 HU 


Attenuation (HU) 
-35838388888 


Chromophobe RCC Chromophobe RCC 


Unenhanced Excretory 


Clear Cell 


TABLE 3: ROC Analyses to Evaluate the Performance of Corticomedullary and Nephrographic Enhancement Measures 


ra eee ST 
MR Ir= 


—*— ecRCC 


w» OMophobe RCC 
S illary RCC 


Median tumor: cortex enhancement index 


Young, Raman ° 


Excretory 
Phase 
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Chromophobe RCC: MRI US Contrast: Chromophobe 


Unenhanced T1 
Corticomedullary 
r, -s PI (dB) 
Nephrographic = RT (sec) 
TTP (sec) 


Excretory a= n WIS (d8/sec) 
y OME MITT (sec) 
MB AUC (dB*sec) 1007.7 
TPH (sec) 50.3 


King et al. Abd Imaging 2015 


Chromophobe Chromophobe 


we 
* y hey 


* Cystic or Solid: usually solid 

e Presence of Macroscopic Fat: NO 

e Density on non-contrast CT: normal to high 
e Echogenicity on US: variable 

e T2 Signal: iso to high 


* Enhancement pattern : 
e Absolute: weak variable peak 
e Relative: below cortex 


Oncocytoma 


Benign tumors (2-15%) 
Eosinophilic cytoplasm 
Solitary 

Benign Cortical Lesions Male predominance 
Calcification rare 
Hypervascular 
Homogeneous 


Central scar 
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Oncocytoma 


MDCT Differentiation of Clear Cell RCC 


8 


$838 


Attenuation (%) 
gegi 


Attenuation (HU) 
368388888 
EE 


3 


TABLE 3: ROC Analyses to Evaluate the Performance of Corticomedullary and Nephrographic Enhancement Measures 
in Dilferentiating Clear Col Renal Coll Carcinoma (REC) From Oncocytomna and Other RCC Subtypes 


MR Imaging: Relative Enhancement NPA ement 


Genitourinary Imaging Original Research 


Performance of Relat E Clear cell RCC W Chromophobe RCC 
Enhancement on Mut m Oncocytoma W Papillary RCC 

for the Differentiatior 
Renal Cell Carcinome 
Papillary and Chrome 
Subtypes and Oncocy 


omophobe RCC 
illary RCC 


Young, Raman AJR 2017;208 


-70 w | w | Le 
Corticomedullary Nephrographic Excretory Excretory 
Phase Phase Phase Phase 


Oncocytoma Oncocytoma 
Unenhanced 


Corticomedullary 


Nephi hi 
ephrographic Nephrographic 


4 Excretor 
Excretory . ia d Y 
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Oncocytoma 


Arterial Spin-labeling MR 
Imaging of Renal Masses: 


US Contrast: Oncocytoma 


King et al. Abd Imaging 2015 


Oncocytoma: Central Scar 


PI (dB) 

RT (sec) 

TTP (sec) 
WIS (dB/sec) 
MTT (sec) 


pm AUC (dB*sec) 


Renal Cell Carcinoma 


onco 
13.8 
14.2 
19.9 
0.8 
22.2 
539.7 


Oncocytoma vs Chromophobe 


TABLE 2: Frequency of Assessed Qualitative Imaging Features in Renal Oncocytoma and Chromophobe Renal Cell Carcinoma 


Feature 


Peripheral locaton 


Enhancement nomagenety 
Corticomeduitary phase nypenntensay 
Nephrograpnic phase hyperintensity 
Excretoy phase hyperintensty 
Central scar 

‘Segmental enhancement inversion 
intrate margins 

Perinephric tat invasion 

Renal vein invasion 


Reader 1 


Reader 2 


Renal Oncocytoma Chromophode Renal Cell Carcinoma p Renal Oncocytoma Chromophobe Renal Cell Carcinoma p 


92926728) 
0.0(028) 
36 (1728) 
7.1 (228) 

46.4 (1328) 
250 0/28) 
143 (428) 
10702) 
00028) 
00028) 
00028) 

s00 (14728) 
28.6 (828) 
00028) 
107 (9728) 
0.0 (028) 


06.7 (1915) 
67 (115) 
200 (015) 
67 (115) 
400615) 
333 (615) 
0.0015) 
333 (615) 
67 (115) 
0.0015) 
00 (015) 
333 615) 
133015) 
0005) 
67 (115) 
00015) 


05133 
09567 
onas 
0.9596 
06979 
05679 
02804 
00842 
09567 
10 

10 

02920 
02640 
10 

oser 
10 


sa 27728) 
0.0 (028) 
001028) 
143,428) 

soo (1428) 
143,428) 
107 (328) 
00/028) 
36 (1728) 
36 (128) 
71028) 

607 (1728) 

429(1228) 
0.0028) 
143428) 
00028) 


967 (1315) 
0.0015) 
67 (115) 
267 (415) 
40.0 (615) 
33.3 (615) 
200 (915) 
26.7 (415) 
133019 
67ans) 
000s) 
1069) 
267 (415) 
0.0015) 
67 (115) 
0.0015) 


‘Note—Valves are percentage wit raw numbers in parentheses. No maging feature had a stasticay signiicant erence between renal oncocytoma and chromophabe renal cell carcinoma 


atp <005, 


Q 


Rosenkranz et al. AJR 2010;195 


Oncocytoma: Scar & Segmental 
Inversion 


Rosenkranz et al. AJR 2010;195 


Tc-99m Sestamibi 


RENAL ONCOCYTOMA: PREOPERATIVE DIAGNOSIS USING 
TECHNETIUM 99m SESTAMIBI IMAGING 


A 


152.4 mL/min/100 g 50 mL/min/100 g 
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Tc-99m Sestamibi 


RENAL ONCOCYTOMA: PREOPERATIVE D| 
TECHNETIUM 99m SESTAMIBI I 
Prospective Evaluation of *™Tc-sestamibi SPECT/CT for the 


Diagnosis of Renal Oncocytomas and Hybrid Oncocytic/ 
Chromophobe Tumors 


Oncocytoma 


* Cystic or Solid: usually solid 
e Presence of Macroscopic Fat: NO 


e Density on non-contrast CT: normal Echogenicity 
on US: variable 


e T2 Signal: iso to high 


e Enhancement pattern on CM, Neph and Excretory 
phase: peaks in CM but < 100HU and less than 
cortex with weak washout 


Fat Poor Angiomyolipoma 


Tc-99m Sestamibi 


RENAL ONCOCYTOMA: PREOPERATIVE D 
TECHNETIUM 99m SESTAMIBI I 
T $ GORMIFY, M J VAN EVERY, an A.J 


Prospective Evaluation of 
Diagnosis of Renal Oncocyto 
Chromophobe Tumors 


Fat Poor Angiomyolipoma 


* 10% of AML 

e Echogenic on US 

e Uniformly hyperdense on CT 

e Low T2 signal on MR 

e May occasionally drop out on opposed phase 
e Peak enhances in the arterial phase 


Fat Poor Angiomyolipoma 


Unenhanced 57.8 HU 


Excretory — 72.0 HU 


e CT/US/MR findings in 6 cases of AML composed of smooth 
muscle and minimal fat were compared with 100 RCC: 


Homogeneously high attenuation of mass on CT without 
contrast 


Homogeneous enhancement post contrast 
Homogeneous isoechogenicity on sonography 
Protrusion of lesion beyond renal margin without a beak 
Low signal intensity on T2 weighted MR images 


Jinzaki et al. Radiology 1997;205 


Radiolog 
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Intracytoplasmic Lipid 
Fat Poor Angiomyolipoma oe j 


* Outwater et al. Radiol 1997;205 
* 59% of Clear Cells had signal drop on 
chemical shift 
e Javeri et al. AJR 2015;205 


* Clear Cell RCC: > 29% signal drop had 
100% spcificity compared to lipid 
poor AML and non clear cell 


* Hindman et al. Radiol 2012;265 


* No differences in signal drop between 
Clear cell and Lipid Poor AML 


Fat-Poor Angiomyolipoma Fat Poor Angiomyolipoma 


Unenhanced T1 
* Cystic or Solid: usually solid 


e Presence of Macroscopic Fat: NO 
e Density on non-contrast CT: high to very high 
e Echogenicity on US: variably high 


Corticomedullary Nephrographic Excretory eSignal mainivlow 


e Enhancement pattern on CM, Neph and Excretory 
phase: low but peaks in CM 


Unenhanced Excretory 


Clear Cell i fa % MDCT Differentiation of Clear Cell RCC 


Oncocyt- 
oma 


Papillary 


Attenuation (HU) 
368388888 


Attenuation (%) 
Sessho3sae88 


Chromo- 


phobe e Clear Cell vs all others: 75% acc / 87% spec 


* Clear Cell vs oncocytoma: 74% acc / 70% spec 


Fat Poor 


AML < E N ate ` ] * Clear cell vs lipid poor AML: 95% acc / 98% spec 
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Imaging Based Prediction of RCC 
Biology 


Fuhrman Grade 


Stratifies tumor grade on the basis of nuclear size and shape, and the prominence of nucleoli 


Grade | Grade II Grade III Grade IV 


Can MDCT Imaging 
Features Discriminate 
Common Subtypes of RCC 
from Aggressive RCC 
Variants? 
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Can CT be used to 
predict RCC Grade ? 


MDCT Features May Correlate with CA IX 
Stains: 


CORTICOMEDULLAR NEPHROGRAPHIC EXCRETORY 


LOW CAIX 


Th 627HU 


x 
5 
= 
o 
= 


CAIX 100% positive 


Coy et al. RSNA 2017 


UCLA 
Radiolog 


Aggressive RCC Variants 


e Sarcomatoid RCC and collecting duct carcinoma 
should be managed differently than more common 
RCC subtypes, namely clear cell. 

e Clear cell RCCs are typically surgically resected 

e For sarcomatoid RCC and collecting duct carcinoma, 
surgical resection prior to systemic therapy may actually 
worsen outcomes 

e 45-84% of patients with collecting duct and sarcomatoid 
RCC have distant metastases at the time of diagnosis. 
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Original Investigation 


A ress i ve Va ri an ts z Sarcomatoid Renal Cell Carcinoma 
88 and Collecting Duct Carcinoma: C a n CT Text u re F e at u re 


Discrimination From Common Renal 
Cell Carcinoma Subtypes and Benign 


ROO Mimics on Muliphasie MDOT Analysis Discriminate RCC 
Subtypes from Benign 
Mimics? 


Young Acad Rad 2017 


Peotie Pre 30900 s 
Š ave ogera samara 


CT Texture Features Texture Features 


e Texture features are measurements that 
quantitatively characterize lesion heterogeneity by 
evaluating the distribution of voxel densities within 
a lesion. 


e Texture Features: 
* 89% of 
Oncocytomas 
<91%0fccRCC emm in gal wie 
e Have been used to evaluate pulmonary nodules * 100% Papillary 
and gastric malignancies 


A 
CT Texture Analysis of Renal Masses: 


Small (< 4 cm) Renal Mass: 
Differentiation of Oncocytoma 


e Few studies have utilized texture features to i Frem Ranial Call Carcinoma on 
evaluate renal masses. 


Clear Cell Renal Cell Carcinoma: 
Multiphasic Multidetector CT Imaging 
Features Help Predict Genetic 
Karyotypes! 
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Radiogenomics of Clear 
Cell Renal Cell Carcinoma: 
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Radiogenomics of Clear 
Cell Renal Cell Carcinoma: 


Radiol 


Associations between CT Imaging 
Features and Mutations! 


Associations between CT Imaging 
Features and Mutations! 


‘To investigate associations between computed 
graphic (CT) features of clear coll renal cell carcinon 
(RCC) and mutations in VHL, PBRMI, SETD2, KDMSC, 
or BAPI gones. 


INAL RESEARCH M Gs 


ORI 


‘The institutional review board approved this retrospective, 
hypothesis-gencrating study of 233 patients with clear coll 
RCC and waived the informed consent requirement. ‘The 
study was HIPAA compliant. Three radiologists indepen 
dently reviewed pretreatment CT images of all clear coll 
RCCs without knowledge of their genomic profile. One 
radiologist measured largest diameter and enhancement 
parameters of each clear cell RCC. Associations between 
CT features and mutations in VHL, PBRM1, SETD2, KD- 
MSC, and BAPI genes were tested by using the Fisher 


Purpose: 
Materials and 
‘Methods: 


Figure 2: Subject-based color map illustrates mutations and CT features. 
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Clear cell renal cell carcinoma: multiphasic 
MDCT enhancement can predict the loss 

of chromosome 8p 

Jonathan R. Young,' Daniel Margolis,’ Steven Sauk,’ Allan J. Pantuck,? James Sayre,’ 
Jocelyn A. Young,’ Margaret Hsu,’ Steven S. Raman’ 


‘Department of Radiology, David Geffen School of Medicine at UCLA, Ronald Reagan-UCLA Medical Center, 757 Westwood 
Plaza, Suite 1638, Los Angeles, CA 90095-7437, USA 
*Department of Urology, David Geffen School of Medicine at UCLA, Los Angeles, CA, USA 
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Abstract 


Purpose: To investigate whether imaging features on 
multiphasie multidetector computed tomography 
(MDCT) can predict the loss of chromosome $p in clear 


Conclusion: Enhancement on multiphasic MDCT can 
predict the loss of 8p in clear cell RCCs and can thus 
provide a non-invasive means of guiding further man- 
agement, including surgery, ablation, watchful waiting, 
or medical management, d 
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Unenhanced 


allied 


liali 


—e— Loss of 8p 
—™-— Without Loss of 8p 


Without 
Loss 
of 8p 


MD 
of ı 


Jonat! 
Jocely 


"Depart: 
Plaza, Si 
*Departr 
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Mean Attenuation (Hounsfield Units) 
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Purpose 
multiph 
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Unenhanced 


Gain of Chromosome 20 


Gain of 20 


gain of chromosome 20 on multiphasic MDCT 


Jonathan R. Young.* Jocelyn A. Young." Daniel JA. Margos," Steven Sauk," 
‘Alan J, Pantuck? James Sayre," Steven S. Raman" 


Mean Attenuation (Hounsfield Units) 


Without 
Gain of 20 


Young, Raman. Abd Rad 2016; 41 


Radiolog 


Excretory 


The Radiogenomic Risk Score: The Radiogenomic Risk Score: 


Identity Molecular Target Image Feature Library Screen Identify Molecular Target Image Feature Library Screen 
Phenotype Contrast Enhanced CT Imaging Library Phenotype Contrast Enhanced CT Imaging Library 


MRNA Expression (28 Imaging Features) 7 neem 


-= (28 imanin Featuees) 
Necrosis Tumor Transition Tumor-Parenchyma 


Trait 17 Zone; Trait 26 Interaction; Trait 30 Interface; Trait 31 


James D. Brooks, MD were independently assessed by two radiologists for a set 
Borje Ljungberg, MD of predefined imaging features. A SOMA for a previously 
Michael D. Kuo, MD validated CCRCC-specific supervised principal component 

(SPC) risk score prognostic gene signature was construct- 


Identity = > cancer phase 2 clinical trial 
3 


James D. Brooks* - Borje Ljungberg“ - Michael D. Kuo! 


0 20 40 6 80 100 120 140 160 180 Ô 20 40 60 80 100 120 140 1601 ` 1 Eoropean Society of Radiology 2018 
Months Months 


; S Abstract 
months o Objectives To characterize a radiogenomic tisk score (RRS), a 


previously defined biomarker, and to evaluate its potential for 
stratifying radiological progression-free survival (rPFS) in pa 
” {tients with metastatic renal cell carcinoma (mRCC) undergo- 
ing prosurgical treatment with bevacizumab 

Methodology In this IRB-approved study, prospective image 
ing analysis of the RRS was performed on phase I clinical 
trial data of mRCC patients (n=41) evaluating whether patient 
stratification according to the RRS resulted in groups more or 
les likely to have a rPFS to pre-surgical bevacizumab prior to 
ccytoreductive nephrectomy. Survival times of RRS subgroups 
were analyzed using Kaplan-Meier survival analysis. 

Results The RRS is enriched in diverse molecular processes 
including drug response, stress response, protein kinase 


43 


Probability of Survival 
Probability of Survival 
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Michael D. Keo 
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The radiogenomic risk score stratifies outcomes in a renal cell 


Neema Jamshidi' - Eric Jonasch? - Matthew Zapala'® - Ronald L. Korn‘ - 


Received 18 July 2015 /Revised: 30 September 2015 / Accepted: 23 October 2015 /Publshod online: 11 November 2018 


regulation, and signal transduction pathways (P<0.05). The 
RRS successfully stratified rPFS to bevacizumab based on 
pre-treatment computed tomography imaging with a median 
progression-free survival of 6 versus >25 months (P=0,005) 
and overall survival of 25 versus >37 months in the high and 

low RRS groups (P=0.03), respectively. Conventional prog- 

nostic predictors including the Motzer and Heng criteria were 

not predictive in this cohort (P>0.05). 

Conclusions The RRS stratifies rPFS to bevacizumab in pa- 

tients from a phase II clinical trial with mRCC undergoing 

cytoreductive nephrectomy and pre-surgical bevacizumab. 

Key Points 

* The RRS SOMA stratifies patient outcomes in a phase It 
clinical trial. 

+ RRS stratifies subjects into prognostic groups in a discrete or 
‘continuous fashion. 

+ RRS is biologically enriched in diverse processes including 
drug response programs 


Keywords Radiogcnomics - Imaging surrogate - Renal cell 
‘carcinoma - Imaging biomarker - Bevacizumab 


Q’) renal perfusionpptx 5A FerahemeRCC.gif 
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Summary 


* A significant minority of renal masses are benign 

e Cystic renal lesions are indolent 

* Solid renal masses grow 2-3 mm/yr 
Biopsy is very effective for discrimination 
Imaging can characterize the majority of renal masses 
Imaging can help grade clear cell RCC 


Imaging can possibly distinguish papillary type 1 from 
type 2 


Imaging can help predict clear cell cytogenetics 
Biopsy is safe and effective 


Thank You ! 
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Summary 


e Multiphasic CT & MR are necessary for 
characterization 


e Imaging can characterize the majority of renal 
masses 


e Imaging can help grade clear cell RCC 


e Imaging can possibly distinguish papillary type 1 
from type 2 


e Imaging can help predict clear cell cytogenetics 


Statistics 
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Imaging Assessment of 
Metastatic Prostate Cancer 


Mukesh Harisinghani, MD 


g 


Distribution of metastatic sites 


Overview 


2 
s 


* Clinical overview of metastatic prostate 
cancer 


e Imaging techniques 
— Benefits and Limitations 


Proportion, % 
è 


EUROPEAN UROLOGY68(2015)325-334 


Distribution of metastatic sites P rostate Ca nce r Stag i n 


* T Staging 


Proportion, % 


e Nodal Staging 


e Metastases 


EUROPEAN UROLOGY68(2015)325-334 
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Prostate Cancer 


T3 non organ confined tumor > 
adjuvant radiotherapy after surgery or 
adjuvant hormone therapy after 
radiotherapy 


Prostate Cancer 


= 
X 


T3 non organ confined tumor > 
adjuvant radiotherapy after surgery or 
adjuvant hormone therapy after 
radiotherapy ia 
M1 distant metastases> asymptomatic 
> at this time unproven to benefit from 
initial local therapy 


NCCN Risk Stratification for PCa 


Gleason Score 

<6 (Fewer than 3 cores each 
with <50% cancer) 

<6 

A 

8-10 

Primary pattern 5 or >4 cores 
with Gleason score 8-10 
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Prostate Cancer 


N1 spread to regional LN> 
recommendation is androgen 
deprivation therapy > increasingly 
recognized as benefiting from 
radiotherapy 


T3 non organ confined tumor > 
adjuvant radiotherapy after surgery or 
adjuvant hormone therapy after 
radiotherapy 


NCCN Risk Stratification for PCa 


Gleason Score 


<6 (Fewer than 3 cores each <10 (PSA density 
with <50% cancer) <0.15 ng/mL/g) 
<6 <10 
Intermediate” 7 10-20 
High? 8-10 >20 
Very high? Primary pattern 5 or >4 cores — 
with Gleason score 8-10 


High risk prostate cancer 
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High risk prostate cancer High risk prostate cancer 


Local Staging Distant Staging Bone Staging Local Staging Distant Staging Bone Staging 


tumor T stage visceral metastases 


visceral metastases 


| | | | 


Negative or equivocal | Equivocal initial Negative or equivocal Equivocal initial 


tumor T stage 


MRI — prostate and seminal CT or MRI of the abdomen and Sen aes MRI — prostate and seminal CT or MRI of the abdomen and sien a 
vesicles to assess for local pelvis for lymph nodes and Te 99-m bone scintigraphy Jë vesicles to assess for local pelvis for lymph nodes and Te 99-m bone scintigraphy 


staging initial staging, with staging 
persistent clinical 
suspicion 


initial staging, with 
persistent clinical 
suspicion 


ing Imaging Applications 
Í | 


*PET/CT or PET/MRI [18F]NaF PET/CT or 


*PSMA if available; PET/MRI 


otherwise [18F] FACBC 


Bjurlin et al; UROLOGY 116: 3-12, Bjurlin et al; UROLOGY 116:3-12, 


Lymph Node Staging Lymph Node Staging 


e Achilles heel > imaging Achilles heel > imaging 
— Size and Morphology — Size and Morphology 

e PET and New MR techniques PET and New MR techniques 
Incidence of PLNM (prostate cancer LN 
metastases) is increasing in last decade > 
in men 75 years old or older 
This despite overall decrease in the 
incidence of prostate cancer > raises 
concern for an increase in disease severity 


at presentation in the current era 
J Urol. 2018;199(6):1510-7 


Presacral & 
Peri Rectal 


ia a 


j i 


Obturator 


Internal Ilia 
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Detection 
M 


5mm 
Nodal size 


b=800 


Thoeny et al Radiology 2014 


MRI: DWI DWI: False Positive 
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PET Tracers for Nodal 


Suing FDG PET 


e Low FDG avidity of most prostate 
cancer cells and urinary activity are 
suggested as the main limitations of '8F 
FDG PET in the evaluation of patients 
with prostate cancer 


Effert et al. J Urol 1996 


PET Imaging Potential Prostate Cancer Imaging Methods 


T 
Cancer Nodal (N) D Metastases ‘ 
Agents Staging Staging (M) Staging PSMA Fatty Acids 
Prostate *68Ga-PSMA peptides *11C-Acetate 
FDG Not useful Not useful Somewhat useful +18E-DCFBC (JHU) “11C-Choline 
"99Tc-Trofex (Molecular *18F-Fluorocholine 
Insight) =123I-BMIPP 


=111In-capromab Í 
pendetide (Prostascint) W 


w Others 
Amino Aci "Androgen receptors 
o Acid NaF bone 


=Bombesin 
"RGD integrins 
"FLT 

"FDG 


=18F-FACBC (BED) 
=18F- 94-9392 (Bayer) 
(L-glutamate derivative) 


Transporters > 
) 


FDG PET 
Courtesy Umar Mahmood 


Performance of FCH PET/CT in the Detection of Malignant LNs 


Total No. of No. of True No. of True-Negative No. of False: No. of False: Positive Predictive Negative Predictive 
LN Diameter Findings Positive Findings Findings Negative Findings Positive Findings Sensitivity (%) Specificity (%) Value (%) Value (%) 


[' 1 C] Choline =5.0mm 130 18 99 9 4 66 96 82 92 


Overall 130 18 86 2 4 45 96 82 83 


Note. —Overall refers to all malignant LNs, including micrometastases. 


omponent of membrane phospholipid nS 
Positive Predictive Negative Predictive © 
[11C]choline-PET/CT Sensitivity (%) Specificity (%) Value (%) Value (%) 

Sensitivity 64 %; Specificity 90 % 

PPV 86 %; NPV 72 % 66 96 82 92 >5mm 
Accuracy 77% 45 96 82 83 Overall 


Scattoni et al; European Urology 2007 Am J Nucl Med Mol Imaging 2015 


32 


Copyright © Oakstone Publishing, LLC, 2018. All Rights Reserved. 


'8F-FACBC PET for Prostate 
Cancer : L-leucine analog 


FACBC 


Schuster et al, Radiology, 2011 


Tumor 
Nodal (N) Metastases 


Staging staging Gab Staging [ 1 C] Acetate 


Not useful Useful P ET 


Natural Precursor of fatty Acid 


Sensitivity 75 % 


Fricke et al; Eur J.Nuc Med 2003} 
Malmstrom; Acta Oncologica, 2005} 


Ferumoxytol 
CM-dextran 
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MRI Contrast for Nodal 
Staging 


Lymph Node 
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Lymph Node 


Malignant LN: Sensitivity 


Baseline 24 Hours 


Turkbey et al: AJR July 2015 


Bone Metastases 


e Detection of bone 
metastases 
dependent on PSA 
level, Gleason 
score and clinical 
stage 
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Ferumoxytol 


Bone Metastases 


e Initiation of 
chemotherapy and/or 
bone-targeted therapy 
Whole body planar 
bone scanning (BS) 
using 9°" technetium 
bound to methylene 
diphosphonate (MDP) 


Bone Metastases 


e Early metastases 
may be missed 


e Low specificity 


24 hours 


Harisinghani et al; Neoplasia 2007 


Copyright © Oakstone Publishing, LLC, 2018. All Rights Reserved. 


Bone Scan 18F -F 


luoride PET 


on 1] 


TABLE 5 
Assessment of Skeletal Metastatic Spread by Planar 9°"Tc-MDP BS, Planar and SPECT BS, 'F-Fluoride PET, 
and '8F-Fluoride PET/CT: Lesion-Based Analysis of 156 Lesions 


Final diagnosis 
Metastases No metastases 
5 = 99) Interpretation" 

BN Sensitivity (%) Specificity (%) PPV (%) NPV (%) 


Planar BS 39 (23) 83 (98) 56 (87) 70 (69) 


Modality 


M 

2 82 
Planar and SPECTt 3 86 61 (21) 87 (97) 73 (80) 80 (81) 
18F-Fluoride PET 3 78 100 (33) 79 (96) 73 (86) 100 (100) 
18F-Fluoride PET/CT 0 99 100 (81) 100 (100) 100 (100) 100 (90) 


Even-Sapir et al. J Nucl Med 2006;47:287-297 
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Bony Metastases 


e 18F -Fluoride PET imaging > high 
sensitivity for detecting bone 
metastases 


Mechanism 


—increase in regional blood flow 
—Increase bone turnover 


Lower protein biding than MDP 


Even-Sapir et al. J Nucl Med 2006;47:287-297 


J. Marko et al. / Urologic Oncology: Seminars and Original Investigations 34 (2016) 134-146 


Lecouvet FE, et al. Eur Urol (2012) 
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Is BS the best test? Take Home Points 


e Conventional Imaging limited in ability to 
stage nodes 

BS, u 62 (p<0.001) 98 (p=0.32) < 0.80 (p <0.001) —LNMRI and emerging PET tracers will add 

SPECT ——74 (p<0.01) 94 (p<0.01) 9 0.83 (p<0.01) valdė 

SPECT/CT 85 (p=0.05) 99 (p=0.32) 9 0.92 (p=0.24) 

PET/CT 93 (*) 99 (*) 0.96 (*) BS standard of practice of bony 

wbMRI+DWI 91 (p=0.65) 99 (p=0.32) 9 0.95 (p =0.92) metastases 

— Small lesions and specificity 

— Sodium Fluoride PET and Choline PET 


* Reference imageSensitivity Specificity Accuracy 


Jambor et al Acta Oncol 2015; Epub. 
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Prostate MRI for Evaluation of Prostate No Relevant Disclosures 
Cancer: An Overview of Techniques and 
Interpretation 


Leo L Tsai, MD PhD MSc 
Director of Oncologic Imaging 
Director of Genitourinary Imaging 
Beth Israel Deaconess Medical Center 
Harvard Medical School 
Boston, MA 


Qutline Equipment: |.0 T vs 3.0 T systems 


e Equipment e 3.0 T is preferred 

e Pulse Sequences e Improved signal/resolution 

e Prostate Cancer Detection ef T systems may offer more open 
+ PI-RADS designs 


e Prostate Cancer Staging ‘= = 
e < 1.5 T is not recommende 


Equipment: Endorectal coil Technical and Safety Considerations 


Advantages 


Provides signal boost e Patient size 


+ Implants 
+ Hip Replacement 
+ Pacemakers 


Can improve resolution 
e May be required for 1.5 T 
Disadvantages + Claustrophobia 
e Discomfort (coil+ prong 
position) 

© Workflow 


istortion may preclude mapping for US 
fusion or radiotherapy 


+ IV contrast 
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MRI protocol T2 Weighted Sequences 


e Protocols can vary + “Anatomical Sequence" 

e Minimum Imaging: i l 

+ T2-Weighted Sequence 4 YEN + T2 hyperintense (bright) 
+ Diffusion Weighted Imaging + Fat (can be suppressed) 


re te e Fluid 
+ Apparent Diffusion Coefficient Map S ” . Pieni peripheral zone 


+ [ther Sequences: k / + T2 hypointense (dark) 
+ Tl-Weighted sequence a + Fibrosis 

+ Dynamic Contrast Enhancement - t eae 

+ MRI Spectroscopy * Cortex 

e Large field of view pelvis e Tumors 


Diffusion Weighted Sequences and ADE Tl Weighted Sequences 


+ Detects slow water motion © Tl hyperintense (bright) 
(“restricted diffusion") + Blood 
+ Fat (canbe suppressed) 


e Lesions with high cellularity i 
3 ontrast 


e Sensitive for tumors and lymph nodes 


+ Apparent Diffusion Coefficient (to P ; 
exclude T2 effect) ms ee (dark) 


e Tumors are DWI bright”, ADE “dark” ie rye e Fibrosis 
¢ + Calcifications 
+ Cortex 


Dynamic Conteaet Eahanzerieit Prostate Imaging - Reporting and Data System (FI-RADS, 
version 2, 2015) 


e Pre- and post-contrast images Washout sitai © PIRADS | - Very low (clinically significant cancer* is highly unlikely to bepresent) 
abtained + PIRADS 2 - Low 

e Multiple phases obtained + PIRADS 3 - Intermediate (equivocal) 

+ PIRADS 4 - High 

+ PIRADS 5 - Very high (highly likely to be present) 


e *Gleason score 27 (including 3+4 with prominent but not predominant Gleason 4 
component), and/or volume 20.cc, and/or extra prostatic extension (EPE) 


e Focus on arterial enhancement and 
delayed venous phases 


Signal Intensity 


e Tumors: arterial Progressive 
hyperenhancement with venous 
washout 
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Pejigheral Zone(PZ) 


FI-RADS scoring pi Peripheral Zone Tumors 


Giri Peripheral Zone (PZ) 
Assessment of Diffusion ripheral Zone (PZ) 


+ Separate scoring for peripheral vs 
transitional zone tumors ° No ebrormalty (re. normai) on AOC and 


Tndistind hypointense cnADC 


e Peripheral zone lesions- restricted 
diffusion >> T2 characteristics — Feed aane yering e Aare ack soraan inreg on 


e Transitional zone lesions- T2 7 n COSTES RSET 
characteristics > restricted diffusion 


+ DCE used for PI-RADS 3 vs 4 


Sarees SS WIGED waa AO E E te etree 
extension invasive behavior 


More discrete PZ nodules on 12-weighted sequences 
are more suspicious 


https://www.acr.org/-/media/ACR/Files/RADS/Pi- n paa . A 
RADS/PIRADS-V2.pdf https://www.acr.org/-/media/ACR/Files/RADS/Pi-RADS/PIRADS-V2.pdf 


Example: PI-RADS 4 FZ Lesion DCE Washout Kinetics 


T2 Axial T2 Coronal 


Transitional Zone Tumors Example: FI-RADS 4 1Z Lesion 


T2 Scoring for Transition zone Transtion Zone (TZ) 


‘Giraumscribad hypointense orheterogeneous encapsulatednodulels) 


Lenticular or non-dramsaibed homogeneous, moderately hypointense, 
and <1.5an ingreatest dimension 


Less discrete TZ nodules on T2-weighted sequences 
are more suspicious 
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Staging 


+ Look for extraprostatic 
extension 


+ Capsular bulging 


+ Neurovascular 
contact/encasement 


+ lymphadenopathy 


+ Post-contrast images can be 
helpful 


Pitfalls Summary 


+ Exophytic BPH nodules = © MRI equipment and techniques can vary from site to site 
e Stromal Tissue ; + Pulse sequence design is as important as equipment 
+ Prostatitis + Be aware of potential technical limitations 
e Hemorrhage we N + Peripheral and transitional zone tumors are detected differently 
+ Post-treatment changes f À + PI-RADS template is now widely accepted 
e Talk to your radiologists! 
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Scrotal Ultrasound 


Aoife Kilcoyne, MB BCh BAO 


Learning Objectives 


US technique 
Normal anatomy 


Acute 
— Testicular torsion 
— Epididymo-orchitis 


Non acute 

— Varicocele 

— Testicular masses: benign/malignant 
— Extra-testicular masses 


Normal Anatomy 


‘Spermatic cord 


Testis (covered by 
visceral layer of 
tunica vaginalis) 
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Disclosures 


e | have no disclosures 


Technique 


Supine position 

High resolution transducer — 10-14 Mhz 
Supine patient 

Legs slightly apart 

Towel under testes 


Images: transverse, sagittal images — testes, 
epididymis, both testes color Doppler, pulsed 
wave Doppler 


Mediastinum Testes 


Tunica Albuginea 
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Contents of Spermatic Cord Blood Supply of the Testis 


Testicular artery 


e Testicular artery originates from aorta 


Testicular veins (pampiniform plexus) 


e Deferential artery originates from the superior 
vesical artery 


Testicular lymph vessels 


Autonomic nerves 


Remains of procesas vaginal e Cremasteric artery originates from inferior 
LERN epigastric artery 

Cremasteric artery (branch of the inferior epigastric) 

Artery of vas deferens (branch of inferior vesical) 


Genital branch of genitofemoral nerve (L1-L2) 


Normal Structures 


Mediastinum 
testis 


Hypoechoic 
band 


Rete testis 


Testicular Torsion 
Testicular Torsion 
e Surgical emergency 
tee, J i + US findings < 6 hours 
= Surgery within: Hh A ih Hypoechoic, enlarged testis 
* 6 hours — 80% salvage Lack of detectable/attenuated Color 
\ Doppler flow 
© q PW Doppler asymmetry in subtle cases, 
* > 12 hours — 20% salvage f A ; tardus parvus 
7 y > 6 hours — 10 days 


e 12 hours — 70% salvage 


— Etiology 


g \ — Progressive enlargement, hydroceles, 
* Bell clapper anomaly heterogeneous 
— Pitfalls 


* Detorsion with hyperemia — painful 
at scan time? 
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Epididymitis and epididymo-orchitis 


Most common cause of 
the “acute scrotum” 


Young men: GC, 
Chlamydia 

Older men: G —ve 
organisms 

Mumps - uncommon 
US findings: 
enlargement, 
hypoechoic, hyperemic. 
Orchitis — begins 
adjacent to epididymis, 
spreads 


Avery et al, Radiographics, 2013 


Scrotal Mass 


Decision: 
— Intratesticular or extratesticular 
Intratesticular 


— Most cancers are hypoechoic. But necrosis, 
hemorrhage can produce hyperechoic foci 


— Sonographic appearance not specific 


— Allintratesticular masses should be considered 
malignant until proven otherwise 


Scrotal Mass Contd. 


e Secondary testicular neoplasms 


— Lymphoma (especially older men) 
e The most common bilateral testicular tumor 


— Leukemia (sanctuary site) 


— Others rare — lung, prostate cancer 


GE" — GE 


-3 CF 
cm/s Fra 7 
Gn 42 


UA 
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Non-Acute 


Scrotal Mass Contd. 


e Ultrasound is highly sensitive for detection of 
intratesticular masses “98% 
e Primary testicular neoplasms 


— ~ 95% germ cell tumors — most malignant 
* Seminoma 50% 
* Embryonal cell carcinoma 25% 
* Teratomas 10% 
* Choriocarcinoma 3% 
* Yolk sac tumors (60% in infants) 


— ~ 5% stromal — Sertoli or Leydig cell tumor — most 
benign 


Benign Testicular Masses 


e Tunica albuginea 
cysts — peripheral, 
2-5 mm, simple 

e Ectasia of the rete 
testis 
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Benign Testicular Masses Benign Testicular Masses 


š s r 
Epidermoid cyst Testicular abscess 


= Layered — Irregular 

appearance — Increased through 
— Not entirely s transmission of 

PA sound 

specific , — Peripheral hyperemia 
m Imaging may - - 2 — +/- skin thickening 

prompt testicle- 

sparing surgery 

esp. in setting of 

infertility 


SAG RIGHT TESTICLE 


Benign 
Testicular 


Masses e Testicular Infarction 


— Torsion, trauma, 
emboli, vasculitis, 


Adrenal tests sickle cell disease, 


— Adrenal tissue present in 1.6% | k $ 
of adult testes and ~10% of eukemia 


neonates — Well defined, 


— In congenital adrenal ; 
hyperplasia or Cushing avascular, painful 


syndrome, adrenal rest — Can confirm with MRI 

hyperplasia may produce a urology referral 

benign masses = oN 
close observation 
mandatory 


e Sarcoid 


Testicular Calcifications Testicular Calcifications 


e Testicular a: e Coarse calcifications 
microlithiasis l — Dystrophic 


— Etiology unknown x - * Calcified hematoma 


— Associated with germ + Burnt out tumor 
cell tumors Ront TESTICLE SAO m e Sertoli cell tumor — large cell variant, echogenic masses 


— Value of follow up 
imaging questionable, 
variably followed up at 
different institutions. 
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Varicocele Varicocele 


SS 


e Abnormal dilation of 7 4 Three grades (clinical) 


a y ) 1- palpable with Valsalva l 
the veins of the —MTLATA 2 — without Valsalva 


pampiniform plexus WIGAN 3 — Visible 
e Primary (idiopathic) A f US criteria 


— Multiple veins (? > 3) 
* Secondary (proximal — >3mm, but >5 mm more [ie 


obstruction) D g $ likely significant Wj TORGHT TesTCLd 


. . H SS — Reversal of flow after T ak 
e New varicocele in a : \ Valsalva — prolonged 7 


patient > 40 years N di j reversal (> 2 sec) significant 
warrants CT -A\ — Short reversal (< 1 sec) 
abdomen physiologic 


Varicocele Extratesticular Mass 


e Fertile asymptomatic men — clinical Benign more common 
varicocele present in up to 15% and Lipoma most common 
reversed flow with Valsalva in 25% Fat 


e Varicocele is a major contributor to male — Lipoma, liposarcoma, angiomyofibroblastoma 
infertility but sonographic findings do not (AMF) 
correlate well with severity of disease Enhancing soft tissue + fat: 
— Liposarcoma, AMF 
Fibrous 
— Fibrous pseudotumor 


Wolfman et al, Radiographics, 2015 


Thank you 
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Comprehensive Review of 
Prostate Pathology 


Chin-Lee Wu, M.D., Ph.D. 
Director, Urologic Pathology 
Massachusetts General Hospital 
Associate Professor of Pathology 
Harvard Medical School 


Disclosure 


No Conflict of Interest 


Prostate Cancer Pathology 


Prostate Biopsy: 
Processing of biopsy specimen 
Diagnostic criteria of Pca 
Use of IHC markers 
Gleason score 
Reporting cancer volume 
HGPIN and ASAP 


Radical Prostatectomy: 
Processing of RP specimen 
Evaluation of margin 
Staging of cancer 
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Standard Prostate Biopsy . Prostate Biopsy Diagnosis 


Benign Prostatic Tissue, 65% 
* Level 1, H&E + BPH: Not diagnosed on biopsy 
+ Inflammation/Prostatitis 


Adenocarcinoma, 25-30% 
e Level 2, Unstained Blank for IHC 
High Grade PIN, 5% 


+ Level 3, H&E Atypical Small Acinar Proliferation (ASAP), 2% 


Nonspecific Granulomatous Prostatitis 


Most common form of granulomatous prostatitis 
— Followed by post-bx prostatitis and BCG prostatitis 
Etiology: Reaction to bacterial toxin, secretion 
Median age: 62 yrs 

Symptoms: irritable or obstructive voiding etc 
DRE: Indurated, similar to Pca 

Associated with elevated PSA 

Abnormal DRE may persist 2-8 yrs 


BCG Necrotizing Granulomatous Prostatitis 


Prostatic Adenocarcinoma: 
Primary Criteria defined in 1953 


y 


e Architectural Atypia 
e Cytologic Atypia 
e Lack of Basal Cells 
+ Totten, R. S. , N. W. Heinemann, P. B. Hudson, E. E. Sproul , and A. 


P. Stout . Microscopic differential diagnosis of latent carcinoma of the 
prostate. Arch Pathol Lab Med 1953. 55:131-141. 
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Normal Prostate on Biopsy 


Prostatic Adenocarcinoma: 


Cytological tL 


Primary Criteria for Cancer: 
Architectural Atypia 

Cytologic Atypia 

Lack of Basal Cells 


Immunological Profile of PCa 


Negative for Basal Cell Markers 
—p63, 34bE12 
Over-expression of AMACR/P504S 
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Prostate Ca: Architectural Changes 
Highlighted by AMACR Stain 


ee 
ee 


AMACR 


Prostatic Adenocarcinoma: 
Immunohistochemical Profiles 


P A (Basal Cell) 
Diagnosis 34bE12 /p63 


Benign P 


Prostate 


Cancer N 
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} j ® High Grade Prostatic Intraepithelial 
Triple Antibody Stain Neoplasia (HGPIN) 


Pca HGPIN Do not report low grade PIN 
348E12-p63 Precursor to adenocarcinoma 


Mouse McAbs Some are associated with concurrent 
Detected with DAP (Brown) adenocarcinoma 


33% re-biopsy positive for cancer 
AMACR 


% re-bi itive when 4 or mor 
Rabbit McAb 50% re peer A e when 4 or more 
Detected with AEC (Red) cores are present 


Pca and HGPIN: 


Triple Antibody Stain à $ ; 
p y Immunohistochemical Profiles 
Benign Pca HGPIN 
Di i 4bE12 AMACR 
Eae iagnosis 34b /p63 Ci 
Mouse McAbs Benign +++ a 
Detected with DAP (Brown) 
HGPIN ++ ++ 


AMACR 
Rabbit McAb IAAD 
Detected with AEC (Red) ancer 


of Atypical Glands 


>. 


100 X HE 400 X HE 34bE12 AMACR 


Not 100% sure it is cancer. Recommend rebiopsy. 
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Pathologic Findings in Determining 
Eligibility for Active Surveillance 
Consensus and Recommendation from 
CAP, ISUP, ADASP, NZSP and PCF 


CAP: College of American Pathologists 

ISUP: International Society of Urologic Pathology 
ADASP: Asso. of Directors of Anatomical and SP 
NZSP: New Zealand Society of Pathology 

PCF: Prostate Cancer Foundation 


Amin, MB et al Arch Pathol Lab Med. 2014; 138:1387-1405 


Tumor Extent on Biopsy 
Recommendation from 
CAP, ISUP, ADASP, NZSP and PCF 


* # of positive cores / total # of cores 

e Linear % of cancer in the involved core (not area) 
= (eg. 10%, comment if core < 6 mm) and or 
Linear length mm of cancer and total core length 
= (eg. 1.5 mm involved in a 15 mm core) 


1.5 mm, 10% 
fete) 


a 
15mm 


Amin, MB et al Arch Pathol Lab Med. 2014; 138:1387-1405 


Created based on correlation 
between morphological patterns and 
clinical outcome 

The VACURG studies in 1950’-60" 
Morphologically: emphasis on 
glandular differentiation in relation to 
stroma 

Powerful predictor of clinical outcome 
Not to grade Pca outside prostate 
(mets, EPE, PNI) 


Reporting of Positive Biopsy Cores 


for Active Surveillance 
Histologic Type 
Number of Positive Cores 
Location of Positive Cores 
Tumor Quantification (% or mm) 
Gleason Scores 
ASAP on Separate Cores 
Other Findings (report only if present): 
— Extraprostatic Extension (EPE) 
— Perineural Invasion (PNI) 


Amin, MB et al Arch Pathol Lab Med. 2014; 138:1387-1405 


MGH Reporting Format 
(for each block) 


Prostatic adenocarcinoma 
Gleason Score: 3+3 (Grade group 1) 
Number of cores involved: 2 of 2 


Percentage and length involved by cancer: 
10%, 2 mm; <5%, <0.5 mm 


Perineural invasion is: present 


Gleason Grading System 


Original Gleason ISUP 2005 Gleason Gleason with proposed refinements 


and modifications to IS 


ay. 


> Sai 


ahg 


D.F. Gleason, 1977 Hum Pathol 23;273-79, 1992 $ Surg Pat 005 J Urol 183;433-40,2010 
1977 Classic 2005 Modified 2016 Modified 
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Biochemical Progression Free Survival Stratified by Whole Mouni Prostatectomy Section 


Classical and Modified Gleason Classification 
5-year 


Freedom 
from BCR 


ge 


cGS 6, mGS6 92% 


Que 


I 
GS 6, mGS 7-8 83%. 


+ 


T 
GS 3+4=7, MGS 7-8 |69% 


+ Log-rank p = 0.003 
$ Log-rank p = 0.002 


Biochemical Disease Free Survival 


Median PSA follow up 
interval 8.4 yrs 


Dong F et al, Am J Surg Pathol. 2012 Jun;36 (6):838-43. 
Dong F etal. Am J Surg Pathol. 2013 Dec;37/12):1855-61. 


Radical Prostatectomy Sections 


Apex 


48-50 > L S.V. 


Bladder neck 


4 3 
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Evaluation of RP Margin 


J Lu et al, J Urololgy. 2012 Jul;188(1):91-7. 


Tumors of the Kidney (2016 WHO) 


Clear cell renal cell carcinoma (8310/3) 

Papillary renal cell carcinoma (8255/1) 

Chromophobe renal cell carcinoma ( 8317/3) 

Collecting duct carcinoma (8319/3) 

Renal medullary carcinoma (8510/3) 

Renal cell carcinoma, unclassifed (8312/3) 

Papillary adenoma (8260/0) 

Oncocytoma (8290/0) 

Multilocular cystic renal neoplasm of low malignant potential (8316/1) 
Clear cell papillary renal cell carcinoma (8323/1) 

Acquired cystic disease associated renal cell carcinoma (8316/3) 
Succinate dehydrogenase (SDH)-deficient renal carcinoma (8312/3) 
Mucinous tubular and spindle cell carcinoma (8480/3) 

Tubulocystic renal cell carcinoma (8316/3) 

MiT Family translocation carcinomas (8311/3) 

Hereditary leiomyomatosis and renal cell carcinoma (HLRCC)-associated renal cell carcinoma (8311/3) 
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Cancer in relation to margin 


Comprehensive Review of 
Kidney Tumor Pathology 


Chin-Lee Wu, MD, PhD 
Director, Urological Pathology 
Massachusetts General Hospital 
Associate Professor of Pathology 
Harvard Medical School 


Tumors of the Kidney (2016 WHO) 


Traditional RCCs: 

— Clear cell renal cell carcinoma (8310/3) 

— Papillary renal cell carcinoma (8255/1) 

— Chromophote renal cell carcinoma ( 8317/3) 

— Collecting duct carcinoma (8319/3) 

— Renal medullary carcinoma (8510/3) 

— Renal cell carcinoma, unclassifed (8312/3) 

Traditional Benign Tumors: 

— Papillary adenoma (8260/0) 

— Oncocytoma (8290/0) 

Newly Accepted Low Grade RCCs 

— Multilocular cystic renal neoplasm of low malignant potential (8316/1) 
— Clear cell papillary renal cell carcinoma (8323/1) 

— Acquired cystic disease associated renal cell carcinoma (8316/3) 

— Succinate dehydrogenase (SDH)-deficient renal carcinoma (8312/3) 
— Mucinous tubular and spindle cell carcinoma (8480/3) 

— Tubulocystic renal cell carcinoma (8316/3) 

Newly Accepted High Grade RCCs 

— MIT Family translocation carcinomas (8311/3) 

— Hereditary leiomyomatosis and renal cell carcinoma (HLRCC)-associated renal cell carcinoma (8311/3) 
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RCC, Clear Cell Type 


Most are solitary 


Multiple often associated with von 
Hippel-Lindau disease 

Rounded, bosselated 
Non-encapsulated 

Pushing margin 

Golden-orange due to rich lipid content: 
— Cholesterol 

— Neutral lipids 

— Phospholipids 

Associated with necrosis, cystic 
degeneration, hemorrhage and 
calcification. 


Clear Cell RCC 


Delicate interconnecting vasculature 
“sinusoidal” 


Compact and tubulocystic architecture 
Clear cytoplasm 
Low nuclear/cytoplastic ratio 


Can have eosinophilic granular 
cytoplasm 


Papillary Renal Cell Carcinoma 


Gray-tan 

Well circumscribed 
2-18 cm (mean 7cm) 
75% at poles 

40% multiple 
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RCC, Clear Cell Type 


Most are solitary 

Multiple often associated with von Hippel- 
Lindau disease. 

Rounded, bosselated 
Non-encapsulated 

Pushing margin 

Golden-orange due to rich lipid content: 
— Cholesterol 

— Neutral lipids 

— Phospholipids 

Associated with necrosis, cystic 
degeneration, hemorrhage and 
calcification. 


Type 1 Papillary RCC 
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Chromophobe RCC ii Chromophobe RCC, 
Gray, beige f- hee Conventional Type 


Well circumscribed Compact architecture 


Large sheets mosaic pattern 
Large cells 

Prominent cytoplasmic 
membrane (“plant-like”) 

Pale flocculent cytoplasm 
Perinuclear halo 

Wrinkled nuclear contours 
Hyperchromatic nuclei 
Binuclear cells 

Mixed with eosinophilic cells 


Collecting Duct Carcinoma 


1-2% of renal tumors 
2/3 cases symptomatic 
80% have nodal mets 
Wide age group 


Deep medulla 
Infiltrative borders 


EERE 
BN dak U Unclassified RCC 
Collecting Duct Carcinoma : ees 


Branching tubules R AARTE DAS Not a distinct entity 

Desmoplastic stroma, d ER ik ste a : ‘A 
neutrophils f i eS ae Oa Tumors do not fit into any of the recognized entities 
Cords, papillae, microcysts 3 sea” fh 

Eosinophilic cells, prominent ero Wi LU Could be low grade or high grade 

nucleoli, hobnail, focal mucin £Y AŠ : 

Dysplasia nearby collecting 

ducts 
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Tumors of the Kidney (2016 WHO) 


. Traditional RCCs: 
— Clear cell renal cell carcinoma (8310/3) 
Papillary renal cell carcinoma (8255/1) 
Chromophobe renal cell carcinoma ( 8317/3) 
Collecting duct carcinoma (8319/3) 
Renal medullary carcinoma (8510/3) 
— Renal cell carcinoma, unclassifed (8312/3) 
Traditional Benign Tumors: 
— Papillary adenoma (8260/0) 
— Oncocytoma (8290/0) 
. Newly Accepted Low Grade RCCs 
— Multilocular cystic renal neoplasm of low malignant potential (8316/1) 
Clear cell papillary renal cell carcinoma (8323/1) 
Acquired cystic disease associated renal cell carcinoma (8316/3) 
Succinate dehydrogenase (SDH)-deficient renal carcinoma (8312/3) 
Mucinous tubular and spindle cell carcinoma (8480/3) 
— Tubulocystic renal cell carcinoma (8316/3) 
Newly Accepted High Grade RCCs 
— MiT Family translocation carcinomas (8311/3) 


— Hereditary leiomyomatosis and renal cell carcinoma (HLRCC)-associated renal cell carcinoma (8311/3) 


Oncocytoma 


5-9% of renal tumors 
Mahogany brown 
Well circumscribed 


50% central stellate myxoid 
fibrosis 


Some large, >15 cm 
5% bilateral/multifocal 


Angiomyolipoma (AML) 


Hamartoma vs neoplasm 

3 components: 

— Dysmorphic think wall blood vessels 

— Spindle smooth muscle cells, can be epithelioid 
— Adipose cells 


Associated with tuberous sclerosis complex 
(TSC) or sporadic 


Benign, risk of bleeding/rupture 

Cell origin: Perivascular epithelioid cells 
(PEComas) 

IHC 

— HMB-45+, Melan A +, Vimentin+, Actins+ 

— Adipocyte S-100+ 

— Keratin-, EMA- 
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Papillary Adenoma 


e Diameter < 1.5 cm (previously 0.5 
cm) 


e Unencapsulated mass 


e Histologically indistinguishable 
from low grade papillary RCC 


Oncocytoma 


Compact or nested 
Fine granular cytoplasm 
Round, small nuclei 
Often prominent nucleoli 


Nuclear pleomorphism “bizarre 
cells” in 10% 


Angiomyolipoma (AML) Fat Rich 
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oma (AML 
er ? N 


ultilocular Cystic Renal Neoplasm of Low Malignant Potential 


(Previously Multilocular Cystic RCC 


Clear-Cell Papillary RCC 


Adult Population, 1-5% of Renal 
Tumors 

Indolent Course 

Small (Mean size 2.4 cm) 

Often Cystic with Fibrous Capsule 
and Stroma 

No Gain of Chrom 7, 17 or Loss of Y 
(Not PRCC) 

No Del of 3p, VHL Mutations, or VHL 
Promoter Hypermethylation (Not CC- 
RCC) 


) 


56 


Tumors of the Kidney (2016 WHO) 


Traditional RCCs: 

— Clear cell renal cell carcinoma (8310/3) 

— Papillary renal cell carcinoma (8255/1) 

Chromophobe renal cell carcinoma ( 8317/3) 

Collecting duct carcinoma (8319/3) 

Renal medullary carcinoma (8510/3) 

Renal cell carcinoma, unclassifed (8312/3) 

Traditional Benign Tumors: 

— Papillary adenoma (8260/0) 

— Oncocytoma (8290/0) 

Newly Accepted Low Grade RCCs 

— Multilocular cystic renal neoplasm of low malignant potential (8316/1) 
— Clear cell papillary renal cell carcinoma (8323/1) 

— Acquired cystic disease associated renal cell carcinoma (8316/3) 

— Succinate dehydrogenase (SDH)-deficient renal carcinoma (8312/3) 
— Mucinous tubular and spindle cell carcinoma (8480/3) 

— Tubulocystic renal cell carcinoma (8316/3) 

Newly Accepted High Grade RCCs 

— MiT Family translocation carcinomas (8311/3) 


— Hereditary leiomyomatosis and renal cell carcinoma (HLRCC)-associated renal cell carcinoma (8311/3) 


Acquired Cystic Disease (ACD)-Associated RCC 


Most common RCC in end stage kidney 
disease & acquired cystic disease 


— 36% of dominant mass in end stage kidney 
diseases 


— 46% of dominant mass in acquired cystic 
diseases 


Multifocal, bilateral 

Well circumscribed, associated with cysts 
Main features 

— Cribriform, sieve-like structure 


— Eosinophilic cytoplasm (often mistaken for 
PRCC type 2), Grade 3 nuclei 


— Intratumoral oxalate crystals 


Copyright © Oakstone Publishing, LLC, 2018. All Rights Reserved. 


Succinate dehydrogenase (SDH)-deficient RCC 


he most distinctive feature is the presence of cytoplasmic vacuoles 


IHC is a useful tool for their diagnosis because there is a loss of 
expression of SDHB 


It presents mainly in young adults, and most patients have germline 
mutations in an SDH gene 


Most SDH-deficient RCC has good prognosis 


Mucinous Tubular and Spindle-Cell Carcinoma 
abet at od - = 


Ss F 


z aS 


Tumors of the Kidney (2016 WHO) 


Traditional RCCs: 
— Clear cell renal cell carcinoma (8310/3) 
— Papillary renal cell carcinoma (8255/1) 
— Chromophobe renal cell carcinoma ( 8317/3) 
— Collecting duct carcinoma (8319/3) 
— Renal medullary carcinoma (8510/3) 
— Renal cell carcinoma, unclassifed (8312/3) 

. Traditional Benign Tumors: 
— Papillary adenoma (8260/0) 
— Oncocytoma (8290/0) 
Newly Accepted Low Grade RCCs 
— Multilocular cystic renal neoplasm of low malignant potential (8316/1) 
— Clear cell papillary renal cell carcinoma (8323/1) 
— Acquired cystic disease associated renal cell carcinoma (8316/3) 
— Succinate dehydrogenase (SDH)-deficient renal carcinoma (8312/3) 
— Mucinous tubular and spindle cell carcinoma (8480/3) 
— Tubulocystic renal cell carcinoma (8316/3) 

. Newly Accepted High Grade RCCs 
— MiT Family translocation carcinomas (8311/3) 
— Hereditary leiomyomatosis and renal cell carcinoma (HLRCC)-associated renal cell carcinoma (8311/3) 
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Mucinous Tubular and Spindle-Cell Carcinoma 
» Ts = é 
A 


PAT BH 


Tubulocystic RCC SW % 


>90% indolent course 

M:F >7:1 

Incidental complexed cyst on 
CT 


Sponge-like gross appearance 
Grade 3 nuclear features 


MiTF Family Translocation RCC 


e Xp11.2 Translocation — TFE3 Gene 
—Fusion of TFE3 with PRCC, ASPL etc 
* t (6;11)(p21;q12) 
+ Alpha-TFEB gene fusion 
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* 50% of RCC in children and 
young adults 

+ Recently described in broad 
adult age range 

* 1-4% adult RCC 

» Female predominance: 22:6 

e Clinical behavior unclear: 
possibly aggressive in adults 


Grading and Staging 


WHO/ ISUP Grading System 
for CCRCC and Papillary RCC 


| Grade | Description 


Grade 1 Nucleoli are absent or inconspicuous and 
basophilic at x400 magnification. 


Nucleoli are conspicuous and eosinophilic at x400 
Grade 2 magnification and visible but not prominent at x100 
magnification. 


Nucleoli are conspicuous and eosinophilic at x100 


credo magnification. 


There is extreme nuclear pleomorphism, 
multinucleate giant cells, and/or rhabdoid 
and/or sarcomatoid differentiation. 


Grade 4 


For grade 1-3 tumors, the system defines tumor grade based on nucleolar prominence. 


+ Grade4 is defined by the presence of pronounced nuclear pleomorphism, tumor giant cells, 
and/or rhabdoid and/or sarcomatoid differentiation. 
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Hereditary leiomyomatosis and renal cell 
carcinoma (HLRCC)-associated renal cell 


e Are rare tumors occurring in the 
setting of non-renal leiomyomatosis 
and show germline mutation 


The diagnosis of HLRCC-associated 
RCC: 

— is made when the characteristic 
morphological features are identified in the 
tumor. 

— is confirmed by the presence of germlie 
mutations in FH (the gene encoding 
fumarate hydratase), at 1q42.3-q43. 


Grading of Renal Tumours 


+ Many grading systems have been proposed 
for renal cell neoplasia. 


— The Fuhrman system was the most frequently 
used grading system in RCC but should not be 
applied for chromophobe RCC. 


+ Furthermore, the Fuhrman system has NOT been 
validated for most of the new subtypes of renal 
carcinoma. 


— For these reasons, the four-tiered WHO/ISUP 
grading system is recommended by the WHO 


pT Staging of RCC (AJCC TNM 8 ed. 2017) 


Confined to the kidney, =< 7 cm 
Tia: =<4 cm 

T1b: >4 cm, =<7 cm 

Confined to the kidney, >7 cm 
T2a: 7-10 cm 

T2b: >10 cm 


Tumor extending a major vein or perinephric fat, but not into the ipsilateral 
adrenal gland or beyond Gerota’s fascia. 


T3b: tumor growing into vena cava below diaphragm. 

T3c: tumor growing into vena cava above the diaphragm or into the wall of 
the vena cava. 

Tumor invading beyond Gerota’s fascia including contiguously extension into 
the ipsilateral adrenal gland 
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pT Staging of RCC (AJCC TNM 8" Ed. 2017) 
pT3a: 


* Word “grossly” was eliminated from the description 
of renal vein involvement 
“Muscle containing” was changed into “segmental 
veins” 

« Invasion of the pelvicalyceal system was added 


Normal Adrenal Gland: 
A Composite of Two Endocrine Organs 


@ Cortex: mesoderm derived 
e@ Medulla: neuroectoderm derived 
e Normal weight: 6 gm 


Adrenal Gland: Diagnostic Issues 


Primary Adrenal Tumors vs Metastasis 

Adrenal Cortical Hyperplasia vs Adenoma vs Carcinoma 
Pheochromocytoma 

Neuroblastic Tumors (Neuroblastoma) 

Incidentaloma and FNA 
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Comprehensive Review of 


Adrenal Gland Pathology 


Chin-Lee Wu, M.D., Ph.D. 
Director, Urologic Pathology 
Massachusetts General Hospital 
Associate Professor of Pathology 
Harvard Medical School 


Normal Adrenal Glan 


Fasciculata 


© Glucocorticoid 


Reticularis 


© Sex hormone 


Medulla (catecholamines) 


Adrenal Gland Metastasis 


— 4" most common site of metastasis 
(surpassed by lung, liver and bone) 

— 27% of 1000 ca. patients at time of autopsy 

— 2.5% of adrenal incidentaloma 


— Metastatic carcinoma 
+ Breast, lung, kidney, Gl, ovary, 
— Melanoma 
—Lymphoma 
Abrams HL et al Cancer 1950; 3:74-85 


Lack EE, 1997. Tumor of the Adrenal Gland and Extra-Adrenal Paraganglia, AFIP 
Young 2000, Endocrin. Metabol. Clin. N. America 29:159 
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Adrenal Cortical Tumor vs Metastatic Ca: 
Immunophenotype 


Epithelial Markers Melan A 
(Cytokeratin) (A Melanoma Marker) 


Adrenal Cortical Tumor Weak to Negative Strongly Positive 


Metastatic Carcinoma Strong Positive Negative 


Metastatic Melanoma 


Melan A + 


36 yo woman 
with bilateral 
adrenalectomies 


Left adrenal: 49.6 grams 
Right adrenal: 18.4 grams 
Cortex: 3 mm 


eneral Hospital Pathology Dep 


2 3 4 5 é 7| 
pat Reet bin A. EOTS edt ri 
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Met BrCa 


MelanA 
(A103Ab) 


Adrenal Cortical Hyperplasia 


wlll ttt 


Normal vs. 


jul 


Surgical specimen > 6 gm 
Diffuse or multinodular thickening of the 
cortex 

Congenital form related to enzyme 
deficiency 

Acquired form due to ACTH production 
by pituitary gland or tumor 


Sy. 
[ 


| Mass. GOWER HOSPITAL — PATHOLOGY oest 


Hyperplastic 


eneral Hospital Pathology Dep: 
2| 3| 4 5) 6 7 


Left adrenal: 49.6 grams 
Right adrenal: 18.4 grams 
Cortex: 3 mm 
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36 yo woman 36 yo woman 


e What was the underlying cause of the patient’s adrenal * What was the underlying cause of the patient’s adrenal 
hyperplasia? hyperplasia? 


+ Pituitary hypersecretion of ACTH + Pituitary hypersecretion of ACTH 


e Ectopic non-pituitary secretion of ACTH e Ectopic non-pituitary secretion of ACTH, due to 


. a ; metastatic lung neuroendocrine tumor (carcinoid) 
e latrogenic ACTH administration 


e latrogenic ACTH administration 


Adrenal Cortical Adenoma 


Adrenal Cortical Adenoma | sel ey 


@Smooth 

@ Bright or Golden 
Yellow 

@No Necrosis or 
Hemorrhage 


Mass General Hospital Pathology Depa 
mim ut 


Adrenal Cortical Carcinoma Adrenocortical Ca vs Adenoma: 
Weight 


Clinically Benign Malignant 


Tumor < 50 gm 95% 5% 


@ Poorly Defined, Invasive ; Tumors > 100 gm 5% 95% 
@ Bulky, Coarse, Nodular $ 


+ Yellow, Tan, Brown 


@ Necrotic and Hemorrhagic 
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Normal Adrenal Cortex 
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Zona 


© Glomerulosa 
© Aldosterone 


Fasciculata 
@ Glucocorticoid 


Reticularis 


© Sex hormone 


Adrenal Cortical Adenoma 


Adrenal Cortical Carcinoma: 


Atypical 


EE. OG 


$0500 OP T Bee o 


Weiss’ 9 Histologic Features 


High Mitotic Rate (>5/50 hpf) 

Atypical Mitosis 

Venous Invasion 

High Nuclear Grade (Fuhrman Grade 3-4) 
Lack of Cells with Clear Cytoplasm (<25%) 
Diffuse Growth Pattern (>1/3 of the Tumor) 
Necrosis 

Sinusoidal Invasion 

Capsular Invasion 


Weiss, Am J Surg Pathol 8:163-169, 1984 
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Adrenal Cortical Carcinoma 


Diffuse Growth Necrosis 


Adrenal Cortical Carcinoma: 
Invasive 


Vascular Invasion Extra-adrenal Extension 


Weiss’ Histologic Criteria 
for Adrenal Cortical Tumors 


* ADENOMA * CARCINOMA 
Presence of 2orless Presence of 3 or more 


of the 9 histologic of the 9 histologic 
features features 
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Pheochromocytoma Pheochromocytoma 


Described in 1905 by Poll of 


e Alveolar, trabecular or solid patterns 
the dusk (pheo) color (chromo) 


e Polygonal cells with moderate amount of 


tumor exposed to dichromate granular, amphophilic cytoplasm 


@ 8/10° person-years in the U.S. 
e “10% Rule” 


- Extra adrenal 


e@ Nuclear pseudoinclusion and 
pleomorphism 


è Intra cytoplasmic hyaline granules 
— Hereditary / bilateral 


- Pediatric group 
— Malignant potential (2-14%) 
— Non hypertensive 
@ 2-4cm, 50-100 gm 
© Clinical presentation related to hypersecretion of catecholamine Medulla 


(catecholamines) 


Pheochromocytoma Pheochromocytoma: 
Genetic features 


Familial cases have mutations of proto-oncogene 
(RET) or genes associated with oxygen sensing 
pathway (VHL, SDHD, SDHB) 


— May result in activation of hypoxic signaling pathways 
associated with neoplastic transformation 


Germline mutations of RET, VHL, SDHD/B found in 
~25% of cases of sporadic pheochromocytoma 
— VHL > SDHD/B > RET (Neumann et al. NEJM 2002) 


Somatic mutations in RET and VHL found in ~15% of 


sporadic pheochromocytomas (Eng et al. J Med Genet 
1995) 


Chromogranin A S-100 (sustentacular cells) 


, 10 cm, 330 gm pelvis mass 
a | gya 
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SDHB in this patient: Indicating Germline 


iS Pi T10 Lesion Biopsy: 
Mation in one of SDH Genes Sa Metastatic Pheochromocytoma 


E | 


Neuroblastoma Neuroblastoma 


Lobular pattern with fibrovascular septa 


“small blue cell” 
e 42 most common tumor in Fibrillar matrix (neuritic cell process) 


childhood Homer Wright pseudorosette 
Immunophenotype: 
© 90% 5 years of age of younger Pee 


— Negative for CK, MIC2 
e 90% Adrenal and abdominal = Positive for chromogranin A 
sites 


Deletion of 1p and amplification of 
Myc-N gene correlated with poor 
outcome 


Incidence of Adrenal Incidentaloma Adrenal Incidentaloma 


* 5.9% in 87,065 autopsies in 25 studies 11.4% Functioning adenoma 

* Prevalence age dependent: — 5.3% pre-clinical Cushing’s syndrome 
-—<<1% age 0-19 —5.1% pheochromocytoma 
—~0.2% age 20-29 — 1% aldosterone producing adenoma 
—~1.5% age 30-39 82.4% non-functioning adenoma 
-=~ 7% age > 70 4.7% adrenal corticocarcinoma 

* 1-4% in abdominal CT 2.5% metastatic cancer 


Young 2000, Endocrin. Metabol. Clin. N. America 29:159 Young 2000, Endocrin. Metabol. Clin. N. America 29:159 
Barzon 2000, J Urol. 163:398 
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Biopsy of Adrenal Incidentaloma 


Courtesy of Dr. Mukesh Harisinghani, MGH Radiology 


Adrenal Gland: Diagnostic Issues 


Primary Adrenal Tumors vs Metastasis 

Adrenal Cortical Hyperplasia vs Adenoma vs Carcinoma 
Pheochromocytoma 

Neuroblastic Tumors (Neuroblastoma) 

Incidentaloma and FNA 
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FNA Biology 


Primary vs Metastasis 
— Immunological profiles 
Adrenal Cortical Tissue 
— Deciding Normal vs Hyperplasia vs Adenoma can be difficult 
— Adenoma vs Carcinoma may not be definitive. 
+ Comments on +/- of Features of ACC 
Necrosis 
@ Diffuse/Sheets 
 Compact/Eosinophilic Cytoplasm 
High Mitotic Rate 
 Pleomorphic/Hyperchromatic 
@ Large Nucleoli 
Adrenal Medullary Tissue 


— Pheochromocytoma 


Correlation of Histologic, Radiologic and Clinical Findings 


Thank You 
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Lecture Outline 


Gross evaluation of cystectomy specimens and normal 
bladder anatomy and histology 


Introduction to bladder carcinoma: non-muscle invasive 
versus invasive and papillary versus non-papillary 


Non-muscle-invasive bladder tumors 
- Papillary tumors 
- Carcinoma in situ 


Muscle-invasive bladder carcinoma 
Making the diagnosis 
Urothelial carcinoma variants 
Information included in the pathology report for cystectomy 
specimens 
Assessment of cystectomy specimens after neoadjuvant therapy 
Bladder tumors other than urothelial carcinoma 


Gross Evaluation 


. Take gross measurements 
(bladder, ureters, prostate with 
seminal vesicles, vagina) 

. Ink the specimen for evaluation of 
margins and fix it overnight 

. Open the bladder along the 
anterior wall 

. Describe tumor: location, size, 
configuration, depth of penetration, 
gross margin status, etc 

. Submit sections: 

A. Margins 
B. Tumor — deepest extent 
C. Uninvolved bladder, prostate 


BWH Pathology 
ert vm wT 
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- Surgical pathologist at Brigham 
and Women's Hospital with 
subspecialty interest in GU and 
Endocrine Pathology 


- Associate Professor of Pathology 
at Harvard Medical School 


Disclosures 


| have no financial interests to disclose 


Lecture Outline 


Gross evaluation of cystectomy specimens and normal 
bladder anatomy and histology 


Introduction to bladder carcinoma: non-muscle invasive 
versus invasive and papillary versus non-papillary 


Non-muscle-invasive bladder tumors 
Papillary tumors 
- Carcinoma in situ 


Muscle-invasive bladder carcinoma 
- Making the diagnosis 
Urothelial carcinoma variants 
- Information included in the pathology report for cystectomy 
specimens 
- Assessment of cystectomy specimens after neoadjuvant therapy 
Bladder tumors other than urothelial carcinoma 
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Normal Bladder Anatomy Normal Urothelium 


Normal urothelium is three to seven cell layers, depending on 
The bladder is formed of 4 | <A the degree to which the bladder is distended. 
layers: 


- Urothelium 


7 ramma propria (with Aan ; ee s Superficial cells/ 
muscularis mucosae, : < umbrella cells 
vascular plexus, +/- Š j 
adipose tissue) 7 

Intermediate cells 

- Muscular propria (with Ss 

adipose tissue intervening g as : È Basal cells 


- Serosa/adventitia with 
perivesical fat 


von Brunn’s Nests Cystitis Cystica 


The most common variant of Part of the spectrum of reactive changes in the bladder, they represent 
i : 5 cystically dilated von Brunn’s nests. 
normal/reactive proliferative change. F 


They represent invaginations of the 
surface urothelium into the 
underlying lamina propria. 


Pitfalls: 
1. Can be hyperplastic mimicking 
carcinoma. 


Can misinterpret involvement of 
von Brunn’s nests by UCa as 
invasion. 


Have a lobular architecture, with a 
non-infiltrative base, lack cytologic 
atypia. 
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Cystitis cystica with glandular metaplasia, can show intestinal metaplasia. 
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Cystitis Glandularis 


Bladder Cancer 


90% of bladder cancers are urothelial carcinoma 


Not all urothelial carcinoma is the same 


***Muscle-invasive (MIBC) vs Non-muscle-invasive 
bladder cancer (NMIBC) 


“Papillary vs Non-papillary 


MIBC vs. NMIBC 


MIBC arises from: 

- CIS 

- High-grade non-invasive 
papillary 


Progression from superficial to 
muscle-invasive disease 
occurs in only 15% of non- 
invasive lesions. 


Only 15% have had a previous 
biopsy showing NMIBC, the 
remaining 85% are diagnosed 
as muscle invasive on first 
biopsy. 
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Lecture Outline 


Gross evaluation of cystectomy specimens and normal 
bladder anatomy and histology 


Introduction to bladder carcinoma: non-muscle invasive 
versus invasive and papillary versus non-papillary 


Non-muscle-invasive bladder tumors 
Papillary tumors 
Carcinoma in situ 


Muscle-invasive bladder carcinoma 
- Making the diagnosis 
Urothelial carcinoma variants 
Information included in the pathology report for cystectomy 
specimens 
Assessment of cystectomy specimens after neoadjuvant therapy 
Bladder tumors other than urothelial carcinoma 


MIBC vs. NMIBC 


Bladder cancer can be broken down h pTa or pTIS 
into superficial/non-muscle invasive 

(NMIBC) and muscle invasive bladder 

cancer (MIBC). 


NMIBC can be a papillary tumor without 
extension into the lamina propria (pTa), 
carcinoma in situ (pTis), or a tumor with 
invasion into the lamina propria (pT 1). 


NMIBC accounts for 75% of urothelial 
carcinomas 


70% of NMIBC are pTa, 20% pT1, and 10% 
carcinoma in situ (CIS). 


Lecture Outline 


Gross evaluation of cystectomy specimens and normal 
bladder anatomy and histology 


Introduction to bladder carcinoma: non-muscle invasive 
versus invasive and papillary versus non-papillary 


Non-muscle-invasive bladder tumors 
Papillary tumors 
Carcinoma in situ 


Muscle-invasive bladder carcinoma 
- Making the diagnosis 
Urothelial carcinoma variants 
Information included in the pathology report for cystectomy 
specimens 
Assessment of cystectomy specimens after neoadjuvant therapy 
Bladder tumors other than urothelial carcinoma 
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Papillary Urothelial Tumors 


Range from benign and malignant with a spectrum of 
changes in: thickness of urothelium, polarity, cytologic atypia, 
nuclear pleomorphism, mitotic activity, apoptotic cells. 


Papillomas 


Clinical History: Rare, 1-2% of papillary tumors, occur in younger 
patients (should be confined to patients <50 years) 


Histology: 
- Small, solitary 
- Delicate finger-like non-branching papillae lined by 
- Urothelium of normal thickness (3-7 cell layers) 
- With normal polarization and maturation (intact superficial 
umbrella cells) 
- Minimal cytologic atypia: atypia confined to the umbrella cells 
- No mitotic figures 


Papillary urothelial neoplasia of 
low malignant potential 
(PUNLMP) 


The histology is virtually the same as a papilloma though it can have 
slightly thicker urothelium lining the papillae. 


If a tumor looks like a papilloma but the patient is over 50, best to 
diagnose it as PUNLMP. 
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Papillary Urothelial Tumors 


- Papilloma 


- Papillary urothelial neoplasm of low malignant potential 
(PUNLMP) 


- Papillary Urothelial Carcinoma, Low Grade 


- Papillary Urothelial Carcinoma, High Grade 


Grading of Papillary Urothelial 
Carcinoma 


Grading scheme important in NMIBC — once you have 
muscle invasion they are virtually all high grade carcinomas 


Purpose of this grading system is to predict recurrence and 
progression. 


Based on features including: polarity, cytologic atypia, 
nuclear pleomorphism, mitotic activity, and apoptotic cells. 
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Disease Progression in pTa Tumors 


Table 5- weights used to cae the recuenc and pTa tumors frequently recur (recurrence seen in 50-70%), progression 
also occurs. 


Factors Influencing : ween e tae Tanz 
Recurrence and 
Progression 


LOW ~11.5 


HIGH 


*progression defined as recurrence with invasion into lamina propria 
or beyond, follow-up period of 7.5 years 


Sylvester et al. European Urology, 2009. 


Samaratunga et al. Urology. 60:315-319, 2002. 


Papillary Urothelial Carcinoma, 
Low Grade 


Histology: 
- Branching papillae 
- Lined by urothelium >7 cell layers 
- Intact polarization 
- Uniform cells (may have grooved nuclei) 
- Mild cytologic atypia (but more than PUNLMP), 
- Low mitotic activity (limited to lower half of the urothelium) 


Papillary Urothelial Carcinoma, 
High Grade 


Histology: 
- Branching papillae 
- Lined by urothelium >7 cell layers 
- Lack of polarity, disorganized architecture, discohesive 
- Cellular pleomorphism moderate to marked 
- Nuclear enlargement and hyperchromasia 
- Frequent mitoses (throughout the layers of urothelium) 
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Lamina Propria Invasion 


For NMIBC 70% are pTa, 20% pT1, and 10% carcinoma in situ (CIS). 


What we see histologically: single cells, nests of cells with irregular 

borders, paradoxical differentiation (cells have more cytoplasm and 

the cytoplasm is more eosinophilic), desmoplasia, retraction artifact. 
Invasion into lamina propria can be the core of the papillae or at the 
base. 


Pitfalls: tangential sectioning, obscuring inflammation, cautery artefact 
(significant issue resulting in interobserver variability). 


Extent of Lamina Propria Invasion Lecture Outline 


Currently we do not substage T1 tumors. 


Gross evaluation of cystectomy specimens and normal 
bladder anatomy and histology 

AJCC recommends : 

including a comment - . Introduction to bladder carcinoma: non-muscle invasive 


regarding extent of P $ š 3 
lamina propria versus invasive and papillary versus non-papillary 


invasion, though r z 
how to characterize . Non-muscle-invasive bladder tumors 


extent is not Papillary tumors 
established Carcinoma in situ 


Muscle-invasive bladder carcinoma 
- Making the diagnosis 
. n ` i - Urothelial carcinoma variants 
Some studies have used invasion or muscularis mucosae. - Information included in the pathology report for cystectomy 
specimens 
Other studies have used depth of invasion or millimeters of invasive tumor in - Assessment of cystectomy specimens after neoadjuvant therapy 
lamina propria. - Bladder tumors other than urothelial carcinoma 


Rhijn et al. Europ. Urol. 56:430-442, 2009. 
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Carcinoma In Situ (CIS) 


Urothelial Dysplasia: 
- In dysplasia the thickness is normal (<7 cells layers). 
- High grade dysplasia = CIS 


Histologic Features: 
- Requires UNEQUIVOCAL severe cytologic atypia 
- Enlarged hyperchromatic nuclei 
- High N:C ratio (though cells retain quite a bit of cytoplasm). 
- Clinging CIS: cells are dyscohesive so get sloughing 
- CIS can be up to 7 cell layers thick 
- Mitotic active 
- Hypervascularity in the lamina propria (correlates with red 
areas on cystoscopy) 


| Pagetoid spread of CIS 


prominent nucleoli can be very mitotically active, look for acute 
inflammation or cause of reactive atypia. 
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Impox for CIS 


Study of 21 cases of CIS: 


- 57% showed p53 positivity in the 
majority (>50%) of malignant cells. 


-81% of CIS showed intense CK20 


- 56% showed reduced CD44 
staining in the basal cells 


McKenney et al. Am J Surg Pathol. 25(8):1074- 
1078, August 2001. 
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Immunohistochemistry for CIS 


Apanel with p53, CK20, and CD44 may aid in the diagnosis of CIS: 


- p53 is a tumor suppressor protein. In normal urothelium p53 is 
negative or shows scattered weakly positive cells. 


- CK20 belongs to the epithelial subgroup of cytokeratin-associated 
intermediate filaments. In normal urothelium, CK20 expression is 
confined to scattered umbrella cells 


- CD44 is a transmembrane glycoprotein involved in cell-surface 
binding to collagen. In normal urothelium, CD44 is expressed in the 
basal cells. 
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Lecture Outline 


Gross evaluation of cystectomy specimens and normal 
bladder anatomy and histology 


Introduction to bladder carcinoma: non-muscle invasive 
versus invasive and papillary versus non-papillary 


Non-muscle-invasive bladder tumors 
- Papillary tumors 
- Carcinoma in situ 


Muscle-invasive bladder carcinoma 
Making the diagnosis 
Urothelial carcinoma variants 
Information included in the pathology report for cystectomy 
specimens 
Assessment of cystectomy specimens after neoadjuvant therapy 
Bladder tumors other than urothelial carcinoma 


h Í M PT SE Oe TIAN 
Tumor invading muscularis propria: must see unequivocal invasion of thick muscle 
bundles. 


| ` ae AN EP” g 
Tumor invading muscularis mucosae: tumor is invading thin strands of muscle 
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Unequivocal invasion into 
muscularis propria is required 
since the diagnosis of 
invasion into muscularis 
propria prompts cystectomy 
(with or without neoadjuvant 
chemotherapy). 


Muscle bundles of muscularis 
propria are much thicker that 
those of muscularis mucosae. 


Muscularis mucosae 


Muscularis propria 


Urothelial Carcinoma Variants 


Urothelial carcinoma can have variant morphology. 


Variants Include: 

- Squamous differentiation 

- Glandular differentiation 

- Micropapillary differentiation 
- Nested 

- Sarcomatoid differentiation 
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Squamous differentiation: seen in 20-50% of cases. Some data Glandular differentiation: seen in ~10% of cases. Prognostic 
suggesting that it may predict a more limited response to significance and its implication for response to neoadjuvant 
neoadjuvant chemotherapy. chemotherapy is not established. 


Micropapillary differentiation: seen in ~2% of cases. 
Associated with advanced stage and poor prognosis. 


5 PL MA- 


> “4 ws [4 x 
Sarcomatoid differentiation: aggressive behavior, poor 
response to neoadjuvant therapy 


Nested variant: deceptively bland, aggressive behavior. Tend to 
present as high-stage tumors. 
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Information in Pathology Reports for 
Cystectomy Specimen 


What we include: Tumor type, tumor size, extent of invasion, 
lymphovascular invasion, margin status, lymph node status, stage 


AJCC Stage: the most important determinant of prognosis. 


Papillary tumor without invasion into lamina propria 
Carcinoma in situ 

Invasion into lamina propria 

Invasion into superficial (inner half) of muscularis propria 
Invasion into deep (outer half) of muscularis propria 
Tumor microscopically invades perivesical tissue 
Tumor macroscopically invades perivesical tissue 
Tumor invades prostatic stroma, uterus, or vagina 
Tumor invades pelvic wall or abdominal wall 
Metastasis to single lymph node in true pelvis 
Metastasis to multiple lymph nodes in true pelvis 
Lymph node metastasis to common iliac nodes 


Margin Status 


Up to 4% of cases have positive margins. The 5-year cancer specific 
survival rates of 32 and 72% were found for patients with and without 
positive surgical margins, respectively. Dotan et al. J Urol 2007. 
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Lymphovascular Invasion 


LVI (seen in up to 40% of cases) has been shown to be prognostically 
significant. Kassoufet al. Eur Urol 2006. 


Neoadjuvant Cases 


As compared with radical cystectomy alone, the use of neoadjuvant 
chemotherapy (M-VAC*) followed by radical cystectomy is associated 
with improved survival in patients with locally advanced bladder cancer 
(pT2-pT4). 


~40% of patients have a complete pathologic response (ypT0). 
Patients with a complete response do significantly better than those 
with residual disease (85% are alive at 5 years). Grossman et al. 
NEJM. 349: 859-866, August 2003. 


*M-VAC: methotrexate, vinblastine, doxorubicin (adriamycin), and cisplatin 


Other Bladder Tumors 


Urothelial carcinoma accounts for 90% of bladder 
tumors; however, other tumors do occur. 


-Squamous cell carcinoma 


Only call it squamous cell carcinoma if there is no conventional 
urothelial carcinoma present; rare tumor, higher incidence in 
areas with schistosomiasis. 


- Adenocarcinoma 

- Small Cell Carcinoma 

- Clear Cell Adenocarcinoma 
- Metastatic Tumors 


- Sarcomas: such as rhabdomyosarcoma 
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Adenocarcinoma 


By definition the tumor is comprised entirely of glandular elements. 
Primary pure adenocarcinomas are rare (2.5% of bladder 
malignancies). 


Split into urachal carcinoma and non-urachal. Non-urachal 
adenocarcinomas are associated with a worse prognosis. 


Different histologic types: NOS (non-descript glands), enteric (colonic) 
type, mucinous (colloid), clear cell. 


Must consider metastases in the differential diagnosis. 


Primary vs Metastasis 


Often immunohistochemistry is not too helpful. Typical urothelial 
carcinomas are CK7 positive (90%), CK20 positive (65%), p63 positive 
(85%), 34BE12 positive (65%), GATA3 (75%). 


Adenocarcinomas of the bladder often lose p63 and 34BE12 expression 


and CK7 may be reduced. 


GATAS positive in up to half of cases. 


CDX-2 (positive in gastrointestinal tumors) can be positive (and can be 
diffuse and strong). 
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Urachal carcinoma 


Defined as primary carcinoma derived from urachal remnants. 


For a tumor to be considered urachal it should be localized to an area 
near or at the dome, the overlying bladder epithelium may be 
ulcerated but no in situ carcinoma, and glandular metaplasia is 
absent. 


Most often they are mucinous (colloid), but can also be enteric, signet 
ring cell or mixed. 
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Characterized by an aggressive 
clinical course. Important to 
make the diagnosis since it will 
influence chemotherapy. 


Histologically characterized by 
cells with high N:C ratio, with 
nuclear molding, numerous 
mitoses, and apoptotic cells. 


Can use stains such as 
synaptophysin and 
chromogranin — markers of 
neuroendocrine differentiation to 
confirm histologic impression. 
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Testicular Tumors 


Dr R.H. Young 


Germ Cell Tumors 


Pure 67% 

Seminoma 53% 
Typical 
Spermatocytic 

Embryonal ca 

Teratoma 

Yolk sac tumor 

Polyembryoma 

Choriocarcinoma 


Mixed 33% 
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Pee pep zage | SEMINOMA - DIFFERENTIAL 
Cee AEGEA cena DIAGNOSIS 


Spermatocytic seminoma 
Embryonal carcinoma 
Choriocarcinoma 

Solid yolk sac tumor 
Lymphoma 

Sertoli cell tumor 
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SPERMATOCYTIC 


SEMINOMA 


— 1946 


Pierre Masson 
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Spermatocytic Seminoma 


Always pure 

No lymphocytes 

No Granulomas 

No Glycogen 

Unequal, Round Nuclei 
Sarcomatous Change 
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ENERAL HOSPITA! 


MASS. GI 
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Sex Cord-Stromal Tumors 


Leydig cell tumors 

Sertoli cell tumors 

Sertoli-Leydig cell tumors 

Granulosa cell tumors, adult and juvenile 
Mixed and unclassified tumors 
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TESTICULAR TUMORS 
IN CHILDREN 


Teratomas 48 % 
Yolk sac tumor 15% 
Epidermoid cyst 14% 
Sex cord tumors 13% 
Miscellaneous 10% 


Pohl et al. J Urol 172:2370, 2004 
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TESTICULAR SERTOLI 
CELL TUMORS 


Sertoli cell tumor, not otherwise 
specified 


Large cell calcifying 
Sclerosing 
Tumors in Peutz-Jeghers syndrome 


~ 


OC 
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LCCST VS. SCT, NOS 


Bilateral 40% 
CA++ 100% 
Intratubular 50% 
Large cells, abundant cyto 100% 
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Testicular Tumors in the 
50 + Age Group 


e Lymphoma 
e Metastases 


e Spermatocytic Seminoma 


Copyright © Oakstone Publishing, LLC, 2018. All Rights Reserved. 


A 


x 


tay 
=a 


To Testis 


Mets 


Q 
T 
= 
£ 
O 
e 
£ 
x 
na 


Presenting Symptom 


92 


tee? 


Copyright © Oakstone Publishing, LLC, 2018. All Rights Reserved. 


Mets To Testis 


e Prostate 

¢ Lung 

e Colon 

e Kidney 

¢ Stomach 

e Melanoma 
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Sertoliform rete 


cystadenoma 
Rete carcinoma 


Adenomatoid tumor 


Malignant mesothelioma 


lan carcinomas 


Muller 
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ADENOMATOID TUMOR 


BENERAL HOSPITAL PATHOLOGY CEPT. 
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INFARCTED ADENOMATOID TUMOR 
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Pathology of the Penis 
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ANATOMY AND HISTOLOGY OF THE MALE URETHRA WITH 
DISTRIBUTION OF SUBTYPES OF CARCINOMA 


REGION HISTOLOGY CARCINOMA 
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© Transitional 10% 
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| Non-Keratinizing Squamous 
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Urologic Emergencies 


Jay Simhan, MD, FACS 

Vice Chair, Department of Urology, Einstein Medical Center 
Associate Professor of Urology, Fox Chase Cancer Center 
Philadelphia, PA 


=: Einstein 


2018 @JSimhan 
Urology Urologic Emergencies 


Upper Urinary Tract Obstruction 


2018 @JSimhan 
Urologic Emergencies 


Presentation 


e Flank pain, LQ pain +/- fever 
e Decreased UOP (usually only in bilateral, 
dehydration or CKD) 


e LUTS (with distal stones) 


2018 @Jsimhan 
Urology Urologic Emergencies 


BR FOX cHase 
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Urologic Emergencies 


Causes 


Table 10.1. Etiology of upper urinary tract obstruction 


Intrinsic 
Urothelial carcinoma 
Fibroepithelial polyp 
UP} obstruction 
Ureterovesical junction obstruction 
Acquired stricture 
Congenital stricture 
Urinary stones 
Tuberculosis 
Papillary necrosis 
‘Trauma 
Extrinsic 
Renal cell carcinoma 
Wilms tumor 
Cystic renal diseases 
Parapelvic cysts 
Renal artery aneurysm 
Retroperitoneal malignancy (primary or metastatic) 
Adnexal mass 
Endometriosis 
UP} obstruction 
Retrocaval ureter 
Abscess 
Appendicitis 
Inflammatory bowel disease 
Trauma (ureteral ligation) 
Radiation therapy 

'hocele 


noma 
Retroperitoneal fibrosis 
Pelvic lipomatosis 
Aortic aneurysm 
Pregnancy 


Workup 


CT renal colic 
KUB if stones present prior to d/c (ESWL v 


URS) 


UA/Urine Culture (Every Patient) 
CBC,BMP 


Vital 


Signs 
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Treatment Treatment 


e Emergent Stent or PCN e Other patients that may require sub-acute 
— Hydronephrosis and fever>38.0 treatment (usually admission and treat w/in 
— Hydronephrosis and bacteriuria (cath specimen 1 week) 
in women) — Hydronephrosis and decreased GFR 


— Hydronephrosis +SIRS symptoms (hypotension, — Poor pain control/intractable nausea/vomiting 
tachy>120, ect.) PCN for unstable patients 


— Bilateral stones with bilateral Hydronephrosis 


— High grade obstruction >4 weeks. 


— Solitary kidney with Hydronephrosis 
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Treatment Treatment 


e Non-infected obstructing stones w normal ¢ Non-obstructing stones (No Hydronephrosis) 
contralateral kidney — Referral to outpatient urologist 
— Doxazosin/flomax, urinary strainer — Treat UTI with PO abx if present 
— May give toradol if Cr w/n/I — Get CT and KUB in ED prior to D/C 
— Get KUB and CT renal colic in ED 
— F/U with outpatient urologist 
— Send urine culture , do not treat with Abx 
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Case Examples Answer 


¢ 32 Female with 8mm stone in the lower pole UTI/Nonobstructing stone 

R kidney. No HN on CT scan. Get KUB to evaluate for ESWL candidate 
e UA c/w UTI Treat UTI empirically 
e No Fevers, +flank pain Send Ucx. 


e WBC 14, Cr 0.6 Urology referral for next available 


appointment 
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Case Example 


e 52 diabetic male with flank pain and fevers 
to 101F at home, N/V. 


e CT with 6mm proximal ureteral stone with 
UA with 25WBC, nitrite + 


e WBC 18, Cr 0.8, Gluc 300 
e BP 120/80, HR 90 


2018 @JSimhan 
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Case Example 


¢ 42F with L flank pain and fever to 103, 
lethargy, chills. 


* CT scan with 4mm distal ureteral stone 
with mild/moderate HN. 


° BP 83/40, HR 125 in ED 
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Case Example 


¢ 32 male with flank pain/N/V x 3 days 


e CT with 8mm proximal right ureteral stone 
with moderate/severe HN 


e UA with 6wbe, nitrite -, 20rbc 
e BP 125/77, HR 65 
e WBC 16, Cr 1.0 


e No fever 
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Answer 


e Infected/Obstructed Stone 

e Urologic consultation 

e IV Abx (Vanc/zosyn or Amp/Gent) 
e Glucose control 

e IVF 


e Urgent/Emergent decompression 


2018 @JSimhan 
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Answer 


e Infected/obstructing stone with patient with 
hypotension/tachycardia >120. 

e Emergent urology consultation, IV Abx, IV 
fluids 

e Will get emergent PCN placement by IR and 
will need admission to ICU. 
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Answer 


e Non-infected obstructing stone 
e If pain controlled in ED and tolerating PO 
e KUB prior to d/c, Ucx 


¢ Urologic phone consultation for surgical 
planning (ESWL v URS w/in 1 month) 


e Referral to outpatient urologist w/in 2 
weeks. 
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Penile and Scrotal Presentations 
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Blood from meatus 
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Penile Fracture 


Urologic Emergencies 
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Penile Fracture 


e ‘heard a pop during sexual intercourse ” 

e Patient usually looses erection immediately 

e “Eggplant deformity ” 

e May have hematuria if urethral injury as well 


e Needs Urological consultation and penile 
exploration to avoid permanent ED. 
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Urologic Emergencies 


Penile Exploration 
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Corporal Defects Closed Urethra Mobilized and Repaired 
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Finished product Genital 


Clinicians may perform ultrasound in patients with equivocal 
signs and symptoms of penile fracture. (Expert Opinion) 


646 cm 


MID- 
LONG DST INF TO GLANS LEFT DORSAL 
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How did this happen? 


Titanium pomëe Gareiroaen ring Ei z 2018 @JSimhan 
Urology Urologic Emergencies Urologic Emergencies 


106 


Copyright © Oakstone Publishing, LLC, 2018. All Rights Reserved. 


3.5 hours to remove, SPT placed 
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Dinosaur Egg??? 


No, just a 9cm Bladder Stone 
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Ufo A 
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Penile Domino/Pearl 


If Infected, needs removal in OR. 
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What we can’t miss! 


50 yo man admitted to 
Internal Medicine 
Temp 101.5 ° 

WBC 30k, Glucose 365, 
U/A nl 

Crepitus on Exam 
What should we be 
concerned about? 
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Fournier’s Gangrene 


e Necrotizing Fasciitis of the scrotum, 
perineum, penis, ect. 


e Surgical emergency 
e If Crepitus, no need for imaging, straight to 


OR 


e May get CT scan or U/S if borderline 
presentation and no crepitus. 


e Tight glucose control, IV Abx, IVF 
e Mortality historically 25% (???) 
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Fournier’s Gangrene 


¢ Many times urologic and general surgery 
consulation needed. If only scrotal/penile 
->urology. 


e If only perianal/perineal, no scrotal 
involvement ->EGS 
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Case Presentation 


75M diabetic with a h/o Prostate ca s/p 
prostatectomy (2003) and inflatable penile 
prosthesis (IPP, 2003) 


Presents to the ER with scrotal pain, fevers. 
T 38 HR 120 RR 20 BP 123/61 98% RA 


Physical Exam: severe penoscrotal swelling 
with foul smelling drainage from the perineum 


Wound Cx: Enterococcus, Bacteroides, Blood 


Cxs: neg i 
DK 
4.8 
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Subsequent Debridements Granulation Bed — Several 
Weeks After Debridement 


Pert * 


> Einstein. 
Urology 


After Skin Grafting Follow up 
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Testicular Torsion Testicular Torsion 


e More common in boys age 12-16, but can 
happen at any age. 

e Usual presentation is severe scrotal pain with 
radiation into abdomen associated with N/V. 


e May have high-riding testicle with obvious 
twisting. 


¢ Time critical ischemia-8hr window to save 
the testicle. 


imhan 
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Testicular Torsion 


e If story is classic, no need for imaging. 

e Urologist needs to be consulted immediately 

e If UA positive, consider epididymitis and get 
U/S. 

e Even if manually detorsed (open book), still 
needs urgent surgery. 

e Surgical treatment is scrotal expl, detorsion 
w orchiopexy v orchiectomy, pex other side. 


<2 Einstein 2018 @JSimhan a FOX CHASE 
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Testis Mass 


¢ If concern for testis mass, should get 
tumor markers (AFP, HCG, LDH), and 
scrotal U/S. 


¢ Typically recommend admitting 
patients for an inpatient orchiectomy, 
staging CT scans ASAP as to not risk 
losing the patient to f/u. 
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Phimosis 


e Scarring of the uncircumcised foreskin with 
inability to retract. 

e Treatment is circumcision or dorsal slit 
procedure. 

e Would not force retraction for fear of 
paraphimosis 


e If infected (balanitis), may clean with qtip 
with bacitracin, antifungal. Rarely requires 
oral Abx. 


> El P 2018 @JSimhan FOX CHASE 
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Things we can’t miss 


2018 tare FOX CHASE 


Urologic Emergencies 


What is this? 
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How about this? 


imhan 
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Or this one? Paraphimosis 


¢ A condition where the foreskin gets trapped 
behind the glans penis. 


e Eventually with increased edema, can get 
ischemia and necrosis of the glans 


¢ Treatment is manual retraction 


e If unable to manually retract, urgent urologic 
consultation is required 


2018 @JSimhan FOX CHASE i i 2018 @JSimhan 
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Manual reduction Ischemic Priapism 
Prolonged painful erection >4hours. 
Causes- sickle cell, ED medications, meds 
>48 hours increase risk of permanent ED 
Terbutaline (Efficacy unknown) 


Tx irrigation and phenylephrine injection, must 
be in booth with HD monitoring 


e If fails, multiple shunt procedures may be 
successful 


e If shunts fail or >48 hrs, place penile prosthesis 


2018 @JSimhan OX CHASE instei 2018 @JSimhan fi FOX. CHASE 
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The Efficacy of the T-Shunt Procedure and Intracavernous 
Tunneling (Snake Maneuver) for Refractory Ischemic Priapism 


Irrigation 


Evangelos Zacharakis, Amr Abdel Raheem, Alex Freeman, Andreas Skolarikos, 
Giulio Garaffa, Andrew N. Christopher, Asif Muneer and David J. Ralph* 


THE JOURNAL OF UROLOGY* 
Vol. 191, 164-168, January 2014 


e T-shunt loses efficacy with duration of priapism 
e After 48 hours of priapism (28 patients) 
— T-shunt successful in only 30% 
— All with necrotic cavernous tissue on biopsy 
— All had severe erectile dysfunction 
— All required penile prosthesis 
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EUROPEAN UROLOGY 56 (2009) 1033-1038 


Algorithm for Refractory Priapism EETA 


journal homepage: www.europeanurology.com 


(reme) Can proceed directly 
imigation, to penile prosthesis The Immediate Insertion of a Penile Prosthesis for Acute 
EE insertion if greater 


initi. David J. Ralph**, Giulio Garaffa“, Asif Muneer“, Alex Freeman”, Rowland Rees“, 
than 48 hrs on initial Andrew N. Christopher“, Sukbinder Minhas° 


Repeat Distal or P tat. *St. Peter's Hospitals and The Institute of Urology, London, United Kingdom 
res en a fon ® Department of Histopathology, UCLH, United Kingdom 
e N=50 


Ischaemic Priapism 


Proximal 
Shunting 


2018 @JSimhan CON 2 = Einstein 2018 @JSimhan 


= Einstein ANC 
s Urologic Emergencies m Urologic Emergencies 


The Immediate Insertion of a Penile Prosthesis for Acute 


Ischaemic Priapism Cor, por otomy 


David J. Ralph", Giulio Garaffa“, Asif Muneer“, Alex Freeman”, Rowland Rees“, 
Andrew N. Christopher“, Sukbinder Minhas“ EUROPEAN UROLOGY 56 (2009) 1033-1038 


Duration of Priapism 


Number of 
patients 


=== (I 


3748 49-120 120-240 
Duration (hours) 


i SI ein 9 5 ein ji ie 
` Urologic Emergencies ` Urologic Emergencies 
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Corporal Dilation Prosthesis Insertion 
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Take Home Messages Other Urologic Oddities 


¢ Management of refractory priapism is 
associated with multiple ED visits and 
hospital admissions. 

¢ Penile prosthesis is efficacious in 
treating refractory priapism durably 
with cost and resource benefits 
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Foreign Body in the Bladder Intravesical Magnets 
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26 male who cut off his own penis 


with a kitchen knife Should perform prompt penile replantation in 

` patients with traumatic amputation, with the 
amputated appendage wrapped in saline- 
soaked gauze, in a plastic bag and placed on 
ice during transport. (Clinical Principle) 


imhan X SE 2018 @JSimhan 
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“Two bag system” 


e Rinse with saline, wrap 
in gauze and moisten 
with saline 


e Place in biohazard bag 


e Place bag in a saline/ice ) 
slush for transport 


2 Einstein 2018 @JSimhan 
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Urinary Retention 


¢ Difficulty with urination — often requires 
Foley catheter. 


¢ Most common reasons are urethral 
stricture disease or BPH 


Einstein ore ere T SE instel 2018 @Jsimhan 
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Coude Catheter Urethral Stricture 


e Ideal for BPH, 
difficulty at level of 
prostate 

e Balloon port 


follows curvature 


> Tipapat Reconstructive Urology 


12 ’Oclock Urethral Rest: Role and Rationale in 
e “Bigger is better” Preparation for Anterior Urethroplasty 
( 18/. '20F) Ryan P. Terlecki, Matthew C. Steele, Celeste Valadez, and Allen F. Morey 
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Reconstructive Urology 
Urethral Rest: Role and Rationale in Suprapubic Tube Safe, Controlled 
Preparation for Anterior Urethroplasty 


Ryan P. Terlecki, Matthew C. Steele, Celeste Valadez, and Allen F. Morey 


«Frequently referred with: 
v Indwelling urethral catheter (remove) 
{y Active regimen of self-catheterization 
(stop) 
v Recent dilation/endoscopic interventions 
(wait) 
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Conclusions 


e Infected/obstructed stones require urgent 
drainage 

e Every ER stone patient needs a urine culture 

¢ Do not forget the GU exam and make sure 
foreskin is retracted after foley placements, 
other manipulations. 

e Keep your eye out for the time-critical dxs 
(torsion, Fournier’s, priapism, paraphimosis) 
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LASER PHYSICS and SAFETY 


for UROLOGISTS - 


Lori Lerner, MD 


Chief, Section of Urology 
Associate Professor of Urology 
VA Boston Healthcare System 

Boston University School of Medicine 


What is the goal of most 
energy sources we use in 


surgery? What are we 
trying to do? 


ELECTROMAGNETIC SPECTRUM 


Yellow 


Visible 


Gamma Ray X-ray Ultraviole: Infrared Microwaves Radi 
o 


S 


Short Wavelength Long 
Wavelength 


Lasers operate in the ultraviolet, visible, and infrared. 


Disclosures 


= Consultant and Preceptor for Boston 
Scientific and Lumenis 


Light 
Amplification 
by Stimulated 
Emission of 
Radiation 


Stimulated Emission 


Outermost electrons of atoms in resting state 
External energy (electricity) raises electron to a 
higher state 

Emitted photon strikes another atom already at 
higher state 

As atom returns to resting state it emits photon 
of energy and wavelength characteristic of the 
emitting atom 

First photon continues on and second atom 
releases an additional photon with the same 
properties of the first 
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= Emission occurs in active 
medium of the laser which is 
contained within the laser 
resonator 


Active medium can be solid, 
gas, liquid, or 
semiconductor 


Laser resonator contains 
two parallel mirrors, one 
allows transmission of light 
and another reflects the 
atoms back into the 
resonator causing continued 
stimulated emission and 
buildup of energy 


Spean 


PRE 


Laser Resonator 


Laser Resonator 


Partially Reflecting Mirror 


Fully Reflecting Mirror 


User controlled j 


aperture 


Laser Light 


Energy Delivery 


=" Energy stored and released in a pulsed or continuous 
fashion, controlled by a foot pedal or switch 

=" Energy travels along the laser fiber through internal 
reflection that “bounces” the energy down the fiber 


Mechanism of Delivery 


Fiber 
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Stimulated Emission 


Normal Atoms Excited Atoms 


Laser Light 


NEODYMIUM YAG LASER 


Rear Mirror 
y Adjustment Knobs 
jafety Shutter Polarizer Assembly (optional) 
x Coolant 

f æ Beam Adjustment 

Tube Knob 
Output 
Mirror 
Qswitch SAS Beam 


Si Beam Tube 


Flashlámps 
Pump 
Cavity 
Laser Cavity 


~ Harmônic 
Generator (optional) 


Courtesy of Los Alamos National Laboratory 
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Duration of Laser Emission 


CONTINUOUS WAVE lasers operate with a stable average 
beam power. In most higher power systems, one is able to 
adjust the power. 

PULSED (normal mode) lasers can be characterized by a set 
of parameters such as pulse energy, peak power, duration, 
mean optical frequency and arrival time. Durations are 
generally few hundred microseconds to a few milliseconds. 


Q-SWITCHED laser is a pulsed laser which contains a 
shutter-like device that does not allow emission of laser light 
until opened. Energy is built-up in a Q-Switched laser and 
released by opening the device to produce a single, intense 
laser pulse. 
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Pulsed and CW Lasers 


Power 


| Peak= | Peak | 


) Average 
Average | Energy | | Power _} Hagen 


Tn 


CW Emission Pulsed Emission Time 
5H2 


Power _} 


Laser characteristics 


Energy 

2 Expressed in Joules 

Frequency 

2 Expressed in Hertz 

Power 

a Rate at which energy is delivered 
2 Expressed in Watts 

a Joules x Hertz = Watts 

Power Density 


a Watts per centimeter squared (at target 
surface) 


Laser Light Characteristics 


= Nondivergent/collimated (always in parallel) 
= Monochromatic (same wavelength) 
= Coherent (waves travel in phase) 


Collimated Monochromatic Coherent 
(Through Prism) 


Laser Light 


an 


White Light White Light White Light 
loncollimated) (Complete visible spectrum) (Noncoherent) 


Pulsed vs Continuous 


Holmium — 2140 nm 


8:49.98 


With permission of Lumenis and Lisa Laser 


Power Density 


Outside penetration zone Farther away results Closer to target results 
results in no effect in coagulation in more cutting effect 


Smaller spot size 


ize 
Lower power density Higher power density 


Laser-Tissue Interactions 


= Laser light can: 


Incident Laser Beam 


a Reflect 


Surface Reflection 


a Scatter z Tissue 
a Transmit \ 


= 
Tœ Internal Scatter 


a Absorb 


Absorption 


Transmitted Beam 
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Laser-Tissue Interactions 


Tissue Absorption 
Absorbed photons raise 


temperature and destroy cells ar 
Temp Biological 


Depth of penetration is distance Threshold Effect 
in which 90% of laser energy 37°C Body 


deposited temperature 


Ge Hyperthermia 
Wavelength of laser photons = ue 


s n > 60°C Coagulation 
affects tissue interactions 


(near tissue) 
Tissue has different absorption 100°C Vaporization / 


a Cutti 
coefficient for each wavelength eae: 
(contact with 


Important characteristics tissue) 
include hemoglobin, PONE Garbonizanont TRS 
pigmentation content and Meting : : ; temperature 

chemical composition 


= 
300 °C EEGUNA J 


Two Ways Heating Occurs Where Heat Goes 


Cooling 
a S Heat is carried 
= See 
Transmission | away in steam, 


Laser instantly heats tissue i b plume, irrigant, 
to a depth determined by Vaporization and circulating 


the absorption length Temperature blood flow 


of Tissue 

Increases 

Absorption Thermal 

Laser Ener. 
Absorbed a zessan Damage 
Conduction Tissue 

Heat flows from region 
heated by laser into 
adjacent tissue 


Conduction 
60°-100° C 


Laser Safety 


Factors in Coagulation Depth 


= It is imperative that lasers are used safely — 
Fiber for the patient, surgeon, and operating room 


Thermal Confinement person nel. 
Time in one spot ea = Given the different characteristics, different 
optica i 
Power: level 100°C } penetration depth lasers have different safety concerns. 


Temperature EFE ae j ; 
Tissue composition [ied oe denih = The most common injuries associated with 
Irrigation cooling lasers are skin burns and eye injury, including 


Tissue isj 
Sweep Speed permanent vision loss. 


Courtesy of Dr. Alex Te 
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Laser Spectrum 


Micro- 
waves 


Ultra- 
violet 


Gamma Rays X-Rays Visible Infrared 


waves 


Radar TV Radio| 


waves waves 


10 1072 101 1920 10% 10° 


Wavelength (m}— 


Retinal Hazard Regio! 


+Ultraviolet- Visible. Near Infrared 
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Far Infrared. 


600 700 800 900 


1000 1100 1200 
Wavelength (nm)— | | 


200 300 400 500 
ArF | Xeci L 
193 | 308 

KrF Ar 
248 


HeNe Ruby | 

633 694 

Alexandrite GaAs 
755 905 


Nd:YAG 
1064 


20 
488/515 Nd:YA 
G 


532 
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Human Eye 


1300 1400 ‘1500 


Communication 
Diode 
1550 


co, 
10600 


Choroid 
Sclera 


Retina 


Macula 


Optic Nerve 


Aqueous 
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e Aversion response may not provide 
adequate eye protection 

+ CDRH includes visible lasers only 

+ ANSI includes invisible lasers 

e CW maximum power (visible) 5 mW 


Laser Pointers 


Small Beam 
(Class 3R) 


Expanded Beam 
(Class 2M) 


CAUTION 


Laser Radiation- 
Do Not Stare Into Beam or View 
Directly With Optical Instruments 


Helium Neon Laser 
5 milliwatt max/cw 
CLASS Illa LASER PRODUCT 


LASER RADIATION- 
AVOID DIRECT EYE EXPOSURE 


ND:YAG 532nm 
5 milliwatts max/CW 
CLASS Illa Laser Product 
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Laser 


Class 1 
Class 1M 


Class 2 
Class 2M 


Class 3R 


Class 3B 


Class 4 


of Laser Eye Exposure 


INTRABEAM 


VIEWING 
LASER EYE 


REFLECTED 
BEAM 


SPECULAR 
REFLECTION 


MIRROR 


SCATTERED 


DIFFUSE LIGHT 


REFLECTION 


ROUGH 
SURFACE 


Classification Summary 


capable of causing injury during normal operation 


Incapable of causing injury during normal operation 
unless collecting optics are used 


Visible lasers incapable of causing injury in 0.25 s. 


Visible lasers incapable of causing injury in 0.25 s 
unless collecting optics are used 


Marginally unsafe for intrabeam viewing; up to 5 times 
the class 2 limit for visible lasers or 5 times the class 1 
limit for invisible lasers 


Eye hazard for intrabeam viewing, usually not an eye 
hazard for diffuse viewing 


Eye and skin hazard for both direct and scattered 
exposure 


Exposure to direct beam and 
scattered light is eye and skin hazard 
Visible or invisible 
CW power >0.5 W 

re hazard 


VISIBLE LASER RADIATION- 
AVOID EYE OR SKIN EXPOSURE TO 
DIRECT OR SCATTERED RADIATION 


2@Nd:YAG. 
Wavelength: 532 nm 
Output Power 20 W 

CLASS IV Laser Product 
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Class 4 L Can C Fi 
ass asers Can Cause Fires Laser Safety Standards 


paano Somoe Locations of Surgical Fires 


[E] On the patient In the patient 


The Federal Laser Product Performance Standard (FLPPS) 
of the Center for Devices and Radiological Health (CDRH). 
This is federal law and applies to the manufacturer of lasers. 


= The American National Standard for Safe Use of Lasers 
(ANSI Z136.1) This is a VOLUNTARY Standard that applies 
to the use of lasers. It is recognized by The Occupational 
Safety and Health Administration (OSHA) 


= IEC 60825 International Standard 


VA Boston Healthcare System 


VA Boston Laser Sign 


International Laser 


Warning Labels A DANGER 


INVISIBLE LASER RADIATION 


erste be. INVISABLE LASER RADIATION 
CLASS 4 LASER PRODUCT AVOID EYE OR SKIN EXPOSURE 
EKEREN et Sneon TO DIRECT OR SCATTERED RADIATION 


MAX LASER POWER 200 W 


EN60825-1 1998 EYE PROTECTION REQUIRED 


Dornier Medilas 
Symbol and Border: Black Legend and Border: Black 20Watt Ho:YAG 350uSec Pulse 


| | OD 4 @ 2080nm 


CLASS 4 


Overview of Ansi Z136.1 
Open Beam Control Measures 
1. Management appoints laser safety officer 


2. LSO verifies laser classification Ansi Section 4.3.1.1 
3. LSO evaluates hazards by determining 
Mpe -- od -- nhz 
4. LSO specifies control measures xz Laser Controlled Area 
Engineering controls x Eye Protection 


Enclosures 


Interlocks xt Beam Control 


Warning systems xe Administrative and Procedural 
Administrative and procedural controls Controls 

Authorized personnel . tee 

Sop (including alignment) xe Education and Training 

Training 

Protective equipment 

Eyewear 


American National Standard 
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Laser Safety Eyewear Securing the laser fiber - 
Laserdock 


= Single use, disposable 
= Accommodates fibers up 
to 2.3mm in diameter 


= Attach to drape with 


Printed with permission by Dr. Allen Seftel 


Securing the laser fiber Safe Work Practices 


m Operate class 3B and 4 lasers only in an area 
designed for laser operation and be certain that the 
beam is terminated on a diffuse beam block at the 
end of its use path. 

m Do not enter a designated Class 3B or Class 4 laser 
controlled area (posted with a DANGER sign) 
without approval from a qualified laser operator. 

m Always wear laser safety eyewear if a class 3B or 
class 4 invisible beam is accessible. 

m Remove keys from lasers when not in use if 


necessary to prevent unauthorized laser operation. 
Printed with permission by Dr. Allen Seftel Laser-Professionals.com 


General Standard Operating 


Procedure 


Verify correct eyewear is available, and used as 
necessary. 

Uncover and/or post Laser Warning signs. 

Place at least one set of eyewear outside the NHZ. 
Turn on “Laser in Use” sign, if available. 

Close the door and cover windows, when 
applicable. 

Start and verify proper laser operations. 

Perform laser operations. 

When finished, turn off “Laser in Use” sign, 
cover/remove laser warning signs, remove keys 
and store keys in a secure location, if unauthorized 
laser use is likely. 


Most commonly utilized 
urologic lasers 


KTP (Greenlight, PVP) 
Holmium 


Diode (Biolitec, Evolve) 


Thulium (Revolix) 
CO2 


Nd: Yag (in the past used often, making a 
comeback now for upper tract disease) 
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Absorption 
Optical Penetration Depth 
Greenlight Diode Nd:YAG Thulium Ho:YAG 


(532nm)} (980 nm)| | (1064 nm) (2013 nm) (2120 nm) Diode Nd:YAG Thulium Ho:YAG 


980 nm 1064 nm 2013 nm 2120 nm 


Absorption Coefficient (cm!) 


400 800 1200 1600 2000 
CW = Continous Wave 
Wavelength (nm) 


— Oxyhemoglobin —— Water 


Absorption Depth KTP Potassium titanyl 
phosphate 


532 nm wavelength 
Visible (Green) 

Absorbed by hemoglobin 
Low absorption by water 


A 
S 
© 
£ 
= 


Side fire laser 


£ 
© 
£ 
G 
a 
c 
a 
a 
2 
i} 
E 


Optical penetration 0.8mm 


Coagulation depth 1-2mm 


Diode 


980, 1083, 1318 nm 
wavelengths 
Semiconductor 
Absorbed by water 
and hemoglobin 
5.0 MM 
penetration 

180 watt unit 
Contact fiber, 
“Twister”, 
“Excavator” 


With permission of American Medical Systems 
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With permission by Biolitec 


Thulium 


Diode pumped solid state laser (DPSS) 
Absorbed by water 

2013 nm wavelength 

Continuous energy 

0.4 mm penetration 

Revolix 50W, 70W, 120W, 200W 
Revolix Junior 15W, 30W 


Thulium Prostate 


With permission of Lisa Laser 
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Diode 810 nm - Hair Removal 


With permission of Lumenis 


Thulium 


08 : 49.98 


With permission of Lisa Laser 


Thulium - Kidney 
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Holmium: YAG Moses Effect 


2140 nm wavelength 

High absorption in water R Because Holmium laser energy is well-absorbed 
Penetration <0.5mm ; in water, when it is released in a water-filled 
Energy released in a pulsed environment (like endourology) it actually 
fashion creates a vapor bubble in the water. This is 
known as the “Moses Affect” since the water is 


Side or end fire fibers 
parted by the bubble that forms. 


Moses Effect Moses Effect 


With permission of Lumenis With permission of Lumenis 


With permission of Dr Lori Lerner 
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Holmium for Stones Stone Dusting and Fragmenting 


= Turbulence comes = Dusting 
from energy, much 2 High frequency (50-70 Hz) 
less from frequency 2 Low energy (0.2-0.4 joules) 

= Holmium is pulsed, = Fragmentation 
so higher freq leads 2 Lower frequency (10 Hz) 
to less “pulse” a Higher energy (0.8-1.0 joules) 
effect 

= 20 watt lasers have 
much less efficacy 0.2 J and 50 Hz 3.0 J and 10 Hz 


With permission of Lumenis and Lisa Laser 


CO2 Lasers CO2 Lasers 


10600 nm wavelength 
=" Articulating arm with end fire energy 


15 and 25 watt systems delivery 


Absorbed by water 


: = Used for skin lesions, such as genital warts 
Very shallow penetration at 0.1 mm ; : ae 
= Now being applied to vaginal tissue 


Continuous wave, pulse, and super i : 
Hon’ P " Skin resurfacing 


pulse operation modes 
" Can seal blood vessels less thano.5 mm 


a Reportedly less bleeding, edema, improved 
post op healing 


Depth controlled by watt level 


Coagulation range controlled by 
pulse duration 


CO2_- Incision c02 - Facial Resurfacing 


Case footage courtesy of: 
George Lawson, MD - Marc Remacle, MD 


https://www.youtube.com/watch?v=O0Lt2uBzNoLM 
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Vaginal Rejuvenation Indications for Application of Vaginal 
Laser Therapy 


Genitourinary syndrome of menopause (vaginal 
= atrophy associated with lack of estrogen) 


4 Lichen Sclerosis 
ar ee —<—_ Vulvodynia/Vestibulitis 
{ = | N ** Stress Incontinence 
** Recurrent UTI’s 


Available Energy Sources Erbium YAG 


= Fractional Laser Systems 
2 CO2 Lasers 
* Femilift- Alma 
* FemTouch — Lumenis Three treatments 30 days apart 


* MonaLisa Touch - DEKA/Cynosure Strongly absorbed by water 


* FDA approval for incision, excision, ablation, vaporization, : 
and coagulation of soft tissue in gynecology Has been studied for use for SUI and 


2 Erbium YAG Lasers Genitourinary syndrome of menopause 
= RFA (vaginal atrophy associated with lack of 
estrogen) 


Intimalase® — Fotona (not in USA) 
Incontilase ® - Fotona (not in USA) 


a Requires needles 


Courtesy of Mickey Karram, MD 


Vaginal Resurfacing Vae ina T Vesueracine 


= Genitourinary syndrome of menopause 


2 Fractional resurfacing 
* The entire surface area is not treated, reportedly 
improving wound healing due to existing 
surrounding tissue 
2 Creates inflammatory reaction > fibroblasts 
released > new collagen formation, improved 
vascularity, transudate improves dryness, vagina 
becomes more acidic, increased lactobacilli and 
glycogen 


https://www.youtube.com/watch?v=yP5wpoiieuU 
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Conclusions 


= Laser energies have properties that make them 
ideal tools for use in urologic surgeries and 
diseases 
Laser wavelengths are unique and the 


properties of one are not applicable to another 


Risks vary based on wavelength and it is 
imperative that users understand and 
appreciate the differences 

Above all, do no harm. Educate and inform 
yourself. 
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Neurogenic Bladder: Recurrent 
Urinary Tract Infections — 
Beyond Antibiotics 


Comprehensive Review of Urology 
September 21, 2018 


Elise J.B. De, MD 
Massachusetts General Hospital 


Objectives 


e Approach to UTI in Neurogenic Bladder 
* Role of Emptying, Pressures, Foreign Bodies 


e Secondary workup and Intervention 


History 


e Intake forms 
e Voiding diaries 
e Active questioning: 
— Prior surgeries 
— Bowel function 
— Pelvic organ prolapse 
— Neurological disease 
— Adherence to routine health screening: PSA, Colonoscopy 
— Bladder management prior to NGB 
— Bladder management since NGB 
— Independence, Technique 
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Neural Control of the Lower Urinary Tract: “Fight or Flight” 


=G> 


Contracts detrusor 
Inhibits bladder 


Pudendal nerve 
External Somatic 
sphincter 


Storage Reflexes 

Distention: low-level bladder afferent firing 

Afferent firing: stimulates guarding spinal reflex 
(1) the sympathetic outflow to outlet 
(2) pudendal outflow to EUS 
(3) inhibition of detrusor 


Voiding Reflexes 

Intense vesical afferent activity 
-Activates pontine micturition center 
-PMC inhibits the spinal guarding reflexes 
-PMC stimulates parasympathetic outflow 


-Ascending afferents maintaining voiding reflex 


Elevated Storage Pressures 


e Elevated bladder storage pressures from poor 
bladder compliance or detrusor over activity 
can lead to vesicoureteral reflux, impaired 
peristalsis of the ureters, hydronephrosis, and a 


theoretical risk of bacteria traversing epithelial 
barriers into the bladder. 
— Anticholinergics 


— Botulinum toxin 
— Continuous Drainage 
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Role of the Bladder 


Storage Emptying 


Facilitated by: 
Facilitated by: 
-Anticholinergics 


-Augment 
-Botulinum Toxin 


-Diversion 


-Alpha Blockers 


Method of Emptying 


e Patients with neurogenic bladder often require 
indwelling catheters or CIC 


e Ina retrospective study evaluating patients with 
neurogenic bladder, the emptying method was the 
most important predictor of symptomatic UTIs 


e Indwelling catheterization posed the highest risk!® 


Krebs J, Wöllner J, Pannek J. Risk factors for symptomatic urinary tract infections in 


individuals with chronic neurogenic lower urinary tract dysfunction. Spinal Cord. 2016 Sep;54(9):682-6. 


Diagnosis of UTI 


Nuanced in this population 
Impaired bladder sensation 
Do not report classic symptoms. 


Intermittent catheterization or indwelling 
catheters for bladder emptying 
— Associated with increased rates of bacteriuria 


-Intermittent Cath 
-Outlet procedures 


-Indwelling Cath 
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Voiding / Complete Emptying 


e Voiding to completion/ emptying is a protective 
mechanism against UTI. 


— One animal study showing that 99.9% of bacteria 
injected into the bladder are eliminated by voiding 


— The higher the postvoid residual volume (PVR) the 
higher the risk of UTI has been found 


Norden CW, Green GM, Kass EH. Antibacterial mechanisms of the urinary bladder. 

J Clin Invest. 1968 Dec;47(12):2689-700. 

Kim BR, Lim JH, Lee SA, Kim JH, Koh SE, Lee IS, Jung H, Lee J. 

The Relation between Postvoid Residual and Occurrence of Urinary Tract 

Infection after Stroke in Rehabilitation Unit. Ann Rehabil Med. 2012 Apr;36(2):248-53. 


PVR 
Ultrasound - 51798 
Catheterization - 51701 


Storage Emptying 


True Infections 


1st Line 
Upper urinary tract imaging 
Cystoscopy 
Urodynamics/ Post-void residual 


Patients who self-catheterize: review of technique emptying 


Indwelling Cath: Management Strategy 


2"4 Line 
e Cystogram/VCUG: Fistula, Reflux 
e MRI: Urethral diverticulum 


Prolapse 


Copyright © Oakstone Publishing, LLC, 2018. All Rights Reserved. 


Coexisting Diagnoses 


UTI/Fistula [i 
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Atrophic Vaginitis 


Estrogen 
Vulvar Irritants 


Am Fam Physician. 2000 May 15;61(10):3090-6 Diagnosis and treatment of atrophic vaginitis. 
Bachmann GA, Nevadunsky NS. 


Pelvic Floor Dystonia 
Essential Part of the Physical Exam 
Cross-talk along the S2,3,4 Pathways 
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Coexisting Diagnoses 


Infection with Variable Cultures 


Possible urethral irritation (Estrogen, Toilet Paper, Soap) 
Men: expressed prostatic secretions 
Women: vaginal swab for ureaplasma and mycoplasma 


Symptoms of UTI can derive from pelvic floor muscle spasm 
— Cross — sensitization along S 2,3,4 nerve pathways [Malykhina 2007] 


If “UTI” symptoms persist, workup obligatory: 
— Carcinoma in situ 

— Bladder stones 

— Urethral diverticulum 


Urinary stasis as well as infection can cause urinary calculi, 
which in turn may act as nidi for infection. 

Obstructing or large stones should be removed. Non- 
obstructing small upper urinary tract stones are usually 
thought to be benign. 

There is some evidence that removal of nonobstructing 
asymptomatic renal calculi in those with recurrent UTIs can 
resolve infections in 50% 


Imaging 


¢ Renal ultrasound suffices for recurrent UTI 


e Renal mass protocol CT scan or MRI should 
be performed instead in the case of hematuria 
— > 3 red blood cells per 40x high power 
microscopic view on urine sediment in the absence 
of infection or clearly documented genitourinary 
trauma 


Constipation 


Constipation and fecal incontinence are both 
thought to increase the propensity toward 
urinary tract infection. 

Mechanisms include perineal contamination, 
combined bladder and defecatory dysfunction 
via neural crosstalk, and trans colonic 
migration of bacteria. 


Zanetti G, Paparella S, Trinchieri A, Prezioso D, Rocco F, Naber KG. Infections and . ; g 
urolithiasis: current clinical evidence in prophylaxis and antibiotic therapy. Arch Ital Urol Androl. 2008 Mar;80(1):5-12. Intervention to address constipation or 
Omar M, Abdulwahab-Ahmed A, Chaparala H, Monga M. Does Stone Removal Help 


Patients with Recurrent Urinary Tract Infections? J Urol. 2015 Oct;194(4):997-1001. incontinence should be encouraged as part of 
www.kidneystones.org, http://urologystone.com/CH06DiagnosisOfStones/helical.html the treatment plan for the UTI 


BOO 


Damage to nerves, synapses 

and smooth muscle cells due to 
initial poor blood flow followed 
by generation of reactive oxygen 
and nitrogen species during 
reperfusion [Mannikarottu 2005]. 


7 a7; 


Obstruction 


* Renal obstruction can occur at the level of the ureteropelvic 
junction (UPJ), any segment of the ureter, or ureterovesicular 
junction (UVJ) secondary to urolithiasis, scarring, or 
congenital abnormalities (e.g. valves or crossing vessels). 


The bladder is often a source of obstruction due to elevated 
pressures, detrusor sphincter dyssynergia, pre-existing 
prostatic obstruction, or anterior vaginal wall prolapse. 


Obstruction anywhere in the urinary tract needs to be 
addressed to prevent loss of renal function, decompensation of 
the obstructed unit (e.g. bladder), and prevention of infection. 
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| Coexisting Diagnoses 


Beware the Condom Cath DO and BOO 


Cystoscopy seeking stones, foreign body, obstructing . 
prostate or fistula, stricture fistula, tumor, or urethral Urodynamics 
diverticulum should be performed 
¢ Should be performed in most patients with 
recurrent UTI in the setting of spinal cord 


injury 


e Patients with stroke, Parkinson’s disease, and 
multiple sclerosis who have bladder 
dysfunction and/or recurrent UTI 


Neurogenic Detrusor Overactivity 
ee E 


Urodynamics | Bi 


Rectal Balloon Catheter 
Snap pre-geled Ag/AgC! 
EMG electrodes 3/pk. 


ELE370(2)/ ELE365 


Dual Lumen Urethral Catheter 


CAT208 
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Diverticulum 


767cc 


PVR 725 


UTI Management 


Symptoms of: 

— Frequency 

— Urgency 

— Burning with urination 
Cloudy or Bloody Urine 
Odor 

Spasticity 

Fatigue 

Altered Mental Status 


Duration of Antibiotics 


Guidelines recommend a 7 day course for those who have 
prompt resolution of symptoms. 


If delayed response, 10-14 days is appropriate course. 


Indwelling catheters should be exchanged in the setting of 
infection to obtain the specimen off the new catheter and to 
improve the likelihood of successful treatment 


In difficult cases, consider changing the indwelling catheter a 
second time once on appropriate antibiotics. 
Hooton T et al: Diagnosis, Prevention, and Treatment of Catheter-Associated Urinary Tract Infection in Adults: 2009 


International Clinical Practice Guidelines from the Infectious Diseases Society of America, Clinical Infectious 
Diseases, Volume 50, Issue 5, 1 March 2010, Pages 625-663 


Severe VUR 


Bacteria in NGB 


The microbiome of patients with neuropathic bladder is intrinsically different from 
those with normal functioning bladders. 


Lactobacillus is the prevalent species in healthy women and Corynebacterium in men 


Enterobacteriaceae species, which includes E. coli and Klebsiella, is the most 
prevalent in neurogenic bladder!>!°, 


Patients in the hospital are more likely to have Pseudomonas, Acinetobacter, and 
Enterococcus species with extensive resistance patterns. These data warrant avoidance 
of treating urinary infections until the susceptibilities of the target organism are 
known. 


Fouts DE, Pieper R, Szpakowski S, et al. Integrated next-generation sequencing of 16S rDNA and metaproteomics 
differentiate the healthy urine microbiome from asymptomatic bacteriuria in neuropathic bladder associated with spinal 
cord injury. Journal of Translational Medicine. 2012;10:174. 

Levy, J., Breton, F. L., Jousse, M., Haddad, R., Verollet, D., Guinet-Lacoste, A., & Amarenco, G. Bacterial ecology 

and antibiotic resistance in patients with neurogenic overactive bladder treated by botulinum toxin injections. Annals 
of Physical and Rehabilitation Medicine. 2013 56. 

Hiyama, Y., Takahashi, S., Uehara, T., Hashimoto, J., Nishinaka, K., Kitamura, H., & Masumori, N. Emergence of 
antimicrobial-resistant uropathogens isolated from pediatric patients with cystitis on daily clean intermittent 


Antibiotic Prophylaxis 


Systemic antimicrobial prophylaxis should not be used for 
those with neurogenic bladder and recurrent UTIs. 

Several studies have examined the use of nitrofurantoin, 
fluoroquinolones, and trimethoprim/sulfamethoxazole as 
prophylaxis 


A Cochrane review concluded the benefits of antibiotic 
prophylaxis do not clearly outweigh the adverse effects such 
as antimicrobial resistance 


Niél-Weise, B. S., & Broek, P. J. (2005). Urinary catheter policies for long-term bladder drainage. 
Cochrane Database of Systematic Reviews. 
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Tubes 
Biofilm 


Figure 2. Diogrom of on intravenous catheter with biohlan growth. 


trogenic Hypospadia 

-Keep Foley Off Tension 
-Short — term urethral catheterisation 

-CIC or Suprapubic Tube 


Suprapubic Catheter 


Suprapubic catheter often becomes the management of choice for 
neurogenic bladder. This method is favored due to low-impact placement, 
reduced UTI risk and urethral complications versus urethral catheter, 
reversibility, and convenience for patients who cannot catheterize 
themselves. The use of antibiotics during the exchange did not alter the 
incidence of infection®?; thus, the use of antibiotics at the time of catheter 
change is not recommended. 


Consider changing the catheters monthly, or earlier if indicated (clogging, 
symptomatic infection), as this allows for elective changes and avoidance 
of morbidity. 


Lastly, catheters used for suprapubic drainage should be larger bore (18-22 
French), flexible for comfort, and short-tipped to prevent erosion of the 
bladder surface. 


Sorokin, Igor, and Elise De. “Options for Independent Bladder Management in Patients with Spinal Cord 
Injury and Hand Function Prohibiting Intermittent Catheterization.” Neurourology and Urodynamics, 
vol. 34, no. 2, 2013, pp. 167—176., doi:10.1002/nau.22516. 
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UTI With Indwelling Catheter 


Culture off new catheter 


Cloudy 

Odor 

New leakage 
Autonomic dysreflexia 
Pain 

Fever 

Mental Status Change 


Catheter Associated UTI 


All UTIs in neurogenic bladder patients are considered “complex”. 


In accordance with IDSA Guidelines, catheter-associated UTIs, which include 
indwelling and intermittent catheterization, are defined as the presence of clinical 
symptoms along with >10° colony-forming units/mL of one or more bacterial 
species obtained from a clean catheterized specimen'®. 


For those with indwelling catheters or suprapubic tube, the specimen should be 
obtained from the new tube after the catheter has been exchanged. 


Changing the catheter will improve the accuracy of identifying a culprit organism 
and also may improve the response to antibiotic therapy by removing the biofilm 
that serves as a scaffold for reinfection 


Hooton T et al: Diagnosis, Prevention, and Treatment of Catheter-Associated Urinary Tract Infection in 
Adults: 2009 International Clinical Practice Guidelines from the Infectious Diseases Society of America, 
Clinical Infectious Diseases, Volume 50, Issue 5, 1 March 2010, Pages 625-663 
Trautner BW, Darouiche RO. Role of biofilm in catheter-associated urinary tract infection. American 

malof infections. 004:32(3):177- 


Biofilm 


There are two routes of biofilm development on indwelling catheters: 
intraluminal and extraluminal. Intraluminal biofilm formation occurs when 
organisms gain access to the internal lumen of the catheter through failure 
of the closed drainage system or contamination of the collection bag. 

A closed-catheter drainage system should be used to reduce urinary 
infections. 

There is inadequate evidence to recommend single-use or daily change of 
urinary leg drainage bags to reduce UTIs *°; consider a leg bag changing 
interval between 5 days up to 1 month 


Randomized controlled trials to establish the optimum time interval 
between changing drainage bags are needed. 


Cottenden, A. et al. Management Using continence products (2017). Incontinence (6th ed.). Bristol, UK: 

International Continence Society. 

Ostaszkiewicz J, Paterson J. Nurses' advice regarding sterile or clean urinary drainage bags for individuals with a long-te1 
indwelling urinary catheter. J Wound Ostomy Continence Nurs. 2012 Jan-Feb;39(1):77-83. 
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a : ; Irrigation 
Antimi crob ial Coatings Antibiotic Irrigations - conflicting data to support this technique. Individual 


clinicians do employ irrigation strategies with select patients. Examples 
include Gentamycin, Neomycin, and simply saline. 


Long-term catheterization (>30 days) was 

assessed in a Cochrane review of randomized Meta-analysis of intravesical aminoglycoside treatment :conflicting data. 

trials, but the authors were unable to report a : ; i EIA 
Review of seven retrospective European studies suggests irrigation with 


definitive conclusion due to inadequate hyaluronic acid and chondroitin sulphate decrease the frequency of UTIs 
evidenc e68 (restoring the glycosaminoglycan bladder layer). 


Guidelines recommend against the use catheter irrigation with 
antimicrobial agents due to conflicting data. 


Jahn P, Preuss M, Kernig A, et al. Types of indwelling urinary catheters for long-term bladder drainage Van Nieuwkoop C, Den Exter PL, Elzevier HW, Den Hartigh J, Van Dissel JT. Intravesical gentamicin for recurrent urinary tract infection in 
in adults. Cochrane Database Syst Rev. 2007pg. CD004997. patients with intermittent bladder catheterisation. International Journal of Antimicrobial Agents. 2010; 36 (6): 485-90. 
National Clinical Guideline Centre (NICE) (UK). Infection: Prevention and Control of Healthcare-Associated Infections in Primary and 
Community Care: Partial Update of NICE Clinical Guideline 2. London: Royal College of Physicians (UK); 2012 Mar. (NICE Clinical 
Guidelines, No. 139.) 10, Long term urinary catheters. https:/Avww.ncbi.nlm.nih.gov/books/NBK115272/ 
Cicione A, Cantiello F, Ucciero G, et al. Intravesical treatment with highly-concentrated hyaluronic acid and chondroitin sulphate in patients 
with recurrent urinary tract infections: Results from a multicentre survey. Canadian Urological Association Journal. 2014:8(9-10):E721-E727, 


Coexisting Diagnoses: UTI 


Intermittent Catheters ee 


Several intermittent catheter techniques have been evaluated for risk of UTI 

The largest Cochrane review and meta-analysis found no superior method to 

prevent UTIs. Post-Catheterization 
The cost of catheters, limited third-party insurance reimbursement, and increased 
environmental waste are issues associated with single use, sterile catheters. 

The Cochrane conclusions are to allow patient preference to guide management. 
Traditionally catheters with a siliconized or polyvinyl chloride, non-prelubricated, 
non-hydrophilic surface have been rewashed without evidence of inferiority. 

For patients who rewash catheters, the authors recommend changing to a new 
catheter every week, washing with water and clear-rinsing dish soap, then drying 
the catheter in open air. 

Alternatively, for convenience some patients use reusable catheters at home and 
single use catheters while out. 


Re-Education 


Berming kinson S, Wright S, Hayter E, Spinks J, Pellowe| 


Catheterizeable Cutaneous Stoma 
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Proanthocyanidins “Cranberry” 


e There is conflicting literature regarding 
cranberry supplements, in part due to the 
significant heterogeneity and lack of 
standardization of the supplements as well as 


the clinical outcomes evaluated (i.e., 
complicated or recurrent UTIs) 


Mody L, Juthani-Mehta M. Urinary Tract Infections in Older Women: A Clinical Review. 
JAMA. 2014;311(8):844-854. 

Liska DJ, Kern HJ, Maki KC. Cranberries and Urinary Tract Infections: How Can the Same 
Evidence Lead to Conflicting Advice? Adv Nutr. 2016 May 16;7(3):498-506 
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Alternatives — 
Ileal Loop Urinary Diversion 


Probiotics 


e A 2015 Cochrane Review examined 9 quasi- 


randomized controlled trials and randomized 
controlled trials evaluating the use of 
probiotics, predominantly Lactobacillus 
species. They concluded that there was no 


significant benefit demonstrated for probiotics, 
but because there was insufficient data, a 
benefit could not be ruled out °! 


Schwenger EM, Tejani AM, Loewen PS. Probiotics for preventing 
urinary tract infections in adults and children. Cochrane Database Syst Rev. 2015 Dec 23;(12):CD008772 


Copyright © Oakstone Publishing, LLC, 2018. All Rights Reserved. 


Other Orals 


e Ascorbic acid - alkalization of urine — 
conflicting data 

Methenamine salts convert to formaldehyde in 
acidic urine, which then exhibits nonspecific 
antiseptic activity that is dependent on dwell 


D-mannose_ inhibiting bacterial adherence to 
urothelial cells by blocking Type 1 fimbriae 


Conclusion 


The improvement in care for persons with neurogenic bladder 
over the last several decades has improved renal morbidity, 
mortality, and overall quality of life. 


A combination approach including management of anatomic 
and functional factors with careful medical intervention can 
significantly improve frequency of urinary infection. 


Further study of non-antibiotic therapeutic strategies are much 
needed as we recognize the complexity of the urinary biomes 
and the limitations of antibiotic therapies. 
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Vaccines/ Immunostimulants 


OM.-89 - oral immunostimulant - 18 different serotypes of heat- 
killed uropathogenic E. Coli, thought to decrease recurrent UTIs 
by stimulating innate immunity 


Vaginal vaccine available in Europe, is a vaccine incorporating 
10 heat-killed uropathogenic E. Coli, Proteus vulgaris, 
Klebsiella pneumonia, Morganella morganii, and Enterococcus 
faecalis, 


Intranasal vaccine based on adhesin proteins in uropathogenic 
E. coli and P. mirbalis 


Wagenlehner FM, Ballarini S, Pilatz A, Weidner W, Lehr L, Naber KG. A Randomized, Double-Blind, 
Parallel-Group, Multicenter Clinical Study of Escherichia coli-Lyophilized Lysate for the Prophylaxis of 
Recurrent Uncomplicated Urinary Tract Infections. Urol Int. 2015;95(2):167-76. 

Uehling DT, Hopkins WJ, Elkahwaji JE, Schmidt DM, Leverson GE. Phase 2 clinical trial of a vaginal 
mucosal vaccine for urinary tract infections. J Urol. 2003 Sep;170(3):867-9. 

Habibi M, Asadi Karam MR, Shokrgozar MA, Oloomi M, Jafari A, Bouzari S. Intranasal immunization 
with fusion protein MrpH:FimH and MPL adjuvant confers protection against urinary tract infections 
caused by uropathogenic Escherichia coli and Proteus mirabilis. Mol Immunol. 2015 Apr;64(2):285-94. 
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PREVENTING HEALTHCARE-ACQUIRED 
CATHETER-ASSOCIATED URINARY TRACT INFECTIONS 


Lona Mody, MD, MSc 
Amanda Sanford Hickey Professor of Medicine 
Division of Geriatric and Palliative Medicine, 
University of Michigan, Ann Arbor 
@LonaMody 


MICHIGAN MEDICINE 


UNIVERSITY OF MICHIGAN 


OUTLINE 


e Strategies to preventing Catheter-associated UTI (CAUTI) in: 


— Hospitalized patients 
—Post-acute and long-term care patients 


e Non-infectious complications of indwelling urinary catheters 


* Appropriate indwelling urinary catheter use in peri-operative 
period 


Th NEW ENGLAND 
JOURNAL of MEDICINE 


ABLISHED IN 1 JUNE 2, 2016 


A Program to Prevent Catheter-Associated Urinary Tract 
Infection in Acute Care 
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INDWELLING URINARY CATHETER USE IN HOSPITALS AND 
SKILLED NURSING FACILITIES 


e Hospitalized patients 
— 5, 534 hospitals in US with 900K admissions/yr. 
— ~ 30% (ICU > non-ICU) with indwelling urinary catheters 
— 1 to 1.5 million catheter-days/yr. 


e Skilled nursing facility patients 
— 15, 200 facilities with 1.4 million individuals any given day 
— 5% with indwelling urinary catheters (~ 70,000) 
— average 100 days/catheterized resident 
— 7 million catheter-days/yr. 


Table 1. Program Recommendations and Examples of Interventions. * 
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WHAT’S IN THE TOOLKIT (TIERS) FOR REDUCING INDWELLING 


URINARY CATHETER USE? 


TECHNICAL strategies: can be solved 
with existing science (knowledge) or 
technology 


Technological fixes to make urinary 
collection/measure easy without 
indwelling catheters 


Knowledge/Guidelines to inform 
decisions to place/remove urinary 
catheters: 


SOCIO-ADAPTIVE strategies: require a 
change in beliefs, attitudes, or values. 


Behavior-based strategies: 
Team-based approach 
Leadership of the problem 
Bedside nurse champion 
Bedside physician champion 
Accountability of IUC use rates 
Actionable feedback 
Ensure sustainability 


WHAT’S IN THE TOOLKIT (TIERS) FOR REDUCING INDWELLING 
URINARY CATHETER USE? 


TECHNICAL strategies: can be solved 
with existing science (knowledge) or 


technology 


Technological fixes to make urinary 
collection/measure easy without 
indwelling catheters 


Knowledge/Guidelines to inform 
decisions to place/remove urinary 
catheters: 


SOCIO-ADAPTIVE strategies: require a 
change in beliefs, attitudes, or values. 


Behavior-based strategies: 
Team-based approach 
Leadership of the problem 
Bedside nurse champion 
Bedside physician champion 
Accountability of IUC use rates 
Actionable feedback 
Ensure sustainability 


Guidelines alone do not change catheter use. 
People do. 


CAUTI PREVENTION 


Table 3. Multivariable-Regression Estimates of Changes in Catheter-Associated UTI Rates, According to Unit Type.* 


Variable Non-ICU (N= 553) ICU (N=373) 


Dissemination, audit & feedback: 


IRR (95% CI) P Value IRR (95% CI) P Value 
Timet 0.68 (0.56-0.82) 001 1.01 (0.87-1.17) 0.90 
Teaching hospital 1.76 (1.03-3.01) 0.04 1.92 (1.32-2.80) 0.001 
Rural hospital 0.90 (0.66-1.23) 051 0.83 (0.58-1.18) 030 
Critical-access hospital 2.36 (1.65-3.37) <0.001 2.60 (0.94-7.20) 0.07 
Hospital size (per 100-bed increase) 0.97 (0.90-1.05) 045 1.09 (1.02-1.16) 0.01 


- Streamlined diagnostic algorithm 
CAUTI vs. asymptomatic 


bacteriuria 
* Incidence rate ratios (IRRs) are shown for changes from baseline in the rates of catheter-associated UTI. On the basis 2 i = i 
of the definition used by the Centers for Disease Control and Prevention’s National Healthcare Safety Network, the Interactive case based audit and 
catheter associated UTI rate was calculated as the number of urinary tract infections per 1000 catheter-days. Negative feedback 
binomial models were fit, with random intercepts for hospital and unit. CI denotes confidence interval. 
+ Time was defined as the number of days from the end of the baseline period (day 0) to the end of the sustainability period 
(day 427). Thus, the IRR indicates the percentage change from the end of baseline to the end of the study period. 
4P=0.001 for the comparison between non-ICUs and ICUs. 


- 2 VA healthcare systems and NHs 


Trautner BW et al JAMA Intern Med 2015;175:1120-7 


JAMA Internal Medicine | Original investigato 
A Multicenter Study of Patient-Reported Infectious 
and Noninfectious Complications Associated With 
Indwelling Urethral Catheters 


MICHIGAN APPROPRIATE PERIOPERATIVE (MAP) 
CRITERIA FOR URINARY CATHETER USE 


‘Sanjay Saint. MO. MPH: Barbara W. Taner. MO. PRO: Karen E. Fowles. MPH: Johni Colors BA: David Ratz. MS: 
Erica Lescinskas, MD: John M Holingsworth MD. MS: Sarah L Krein, PRO. RN 


+ Used the RAND/UCLA Appropriateness Method to assess the 
appropriateness of urinary catheter placement and timing of 
removal for common adult general and orthopedic surgeries 


Te Oompa nies Oa 
3182 Pants approached to parce nthe dy fata) 


— Review of existing literature 
— Development of clinical scenarios 


— Expert panelists rated appropriateness 1* individually, then 
again in person after group discussion 


(vs) JAMA Network 
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RESULTS 


Appropriateness of catheter use varied by expected 
procedure time, expected intravenous fluids, and 
procedure-specific risks 


Summarized ratings into 3 groups: 


1. Can perform surgery without catheter 
2. Use intraoperatively only, ideally remove before leaving OR 


3. Use intraoperatively and keep catheter until post-op day 1 
to4 


RECOMMENDATIONS FOR SAMPLE SURGERIES 


Can Perform Surgery without Catheter 


+ Laparoscopic cholecystectomy 
+ Open appendectomy 
+ Unilateral elective total hip arthroplasty 


+ Unilateral total knee arthroplasty 


TARGETED INFECTION PREVENTION (TIP) STUDY 


Design: Cluster-randomized trial 
Facilities: 12 NHs in SE MI 


Population: Residents with indwelling urinary 


catheters and/or feeding tubes 
Duration: 2010-2013 
Inclusion: Device > 72 hrs., Informed consent 


Exclusion: Hospice care 
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Michigan Appropriate Perioperative (MAP) Criteria for Urinary Catheter 
Use in Common General and Orthopaedic Surgeries: 
Results Obtained Using the RAND/UCLA Appropriateness Method 


1. SURGEON'S DILEMMA 2. FORMAL RATING PROCESS 3. PERIOPERATIVE URINARY 
CATHETER GUIDELINES, 
(EXAMPLES) 
. No Catheter Needed: 


Literature Review 


laparoscopic cholecystectomy, 
elective knee replacement, 


+ 
e@ (e) e@ elective hip replacement 
. Remove Right After Surgery: 


Panel of Experts hip replacement to repair fracture 


ein Dimic Mano M MICHIGAN MEDICINE 


8. Open Access. UNIVERSITY OF MICHIGAN 


A Targeted Infection Prevention Intervention 
in Nursing Home Residents With Indwelling Devices 
A Randomized Clinical Trial 


13 Nursing Homes expressed interest 


1 NH did not wish to participate 


6 Intervention 6 Control 


383 residents eligible 396 residents eligible 


203 (53%) enrolled 215 (54%) enrolled 


154 with more than 1 162 with more than 1 
follow-up visit follow-up visit 
(N=871 visits) (N= 857 visits) 
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RESIDENT PRECAUTIONS 
This resident is taking part in a Research Study 


Resident ji Room 


BEFORE ENTERING RE 


Please wash yous hand 


PROVIDING DIRECT CARE 


Please wea protective gowns 


AFTER LEAVING RESIDENT ROOM % 
Pease remove gloves and cash vou ha 
> 


“JPREVENTION IN AGING 


WG, U of M TIP Research Study Report 
ABC Medical Care Facility 
Month 31: January 2013 
Total # Residents Cultured: 4 


Figure 1. MORO Colonization 


DIDACTIC 


FRONTLINE NURSING PERSONNEL 


TIP Toolkit, page 15 


LEADERSHIP 


Monthly Report 
>MDRO rates 
> Infection rates 
»Strategies 


TIP Toolkit, page 16 


DEMONSTRATION 


hd 
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PRESCRIBERS 


INFECTION CONTROL JEOPARDY 


How to define: 


> UTIs 
> Pneumonia 
> Skin & Soft Tissue Infection 


Distribution Strategy: 


> Nurse 

> Nurse Aide 

> Physician 

> Director of Nursing 
> Administrator 


TIP Toolkit, page 137 


Mody L et al. JAMA Intern Med 2015; ICHE 2003 
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MEASURES BASELINE CHARACTERISTICS 


* Outcomes: 
icipants with 21 follow-up visit (2010-13) 


* MDRO prevalence 
Intervention (n=154) Control (n=162) P 


e Incident MDROs (new acquisitions) 116 days 104 days 0.4 
* Device-related urinary tract, upper respiratory tract ib ip eens i 
4 L 


infections 
86% 89% 0.4 
* Clinical definitions Charlson Score 2.8 points 2.9 points 0.7 


Physical self-mai ee ae 23 points 22 points 0.2 


ARE SUPRAPUBIC CATHETERS SAFER IN LONG-RUN? 
RESULTS PILOT DATA 


9. Toble2.Claicalcharacteisios Ge. ineto, bo 
All resistant organisms PE eta 


New MRSA 22% asus Pala a 
All Catheter-associated UTI [ERY ae Se aie: Cmte S 
irst new Catheter-associated UTI KIJ 


However, we recovered more MDROs from patients 
with long-standing suprapubic catheters when 
compared with urethral catheters 


Gibson K et al, J Hosp. Infect 2018 (in press) 


HOW MUCH WOULD CAUTI PREVENTION PROGRAMS COST? 
IMPLEMENTATION: SCALING UP 


Economic Evaluation of a Catheter-Associated Urinary Tract Collaborative approach: 
Infection Prevention Program in Nursing Homes 

: p, MPH 

ont Modh, MD, MS" 


e Address a specific infection or safety concern 
e Recruit teams from multiple organizations 
¥ CAUTI Prevention Program Cost: 20K/year * Work in a structured fashion over a limited period 


v Most savings come from fewer CAUTI-related hospitalizations . 
v 0.197 gain in quality-adjusted life-years e Narrow gap between best and actual practice 


Saint S et. al NEJM 2016;374:2111-9 
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CAUTI IMPLEMENTATION BUNDLE 


Technical 


Catheter removal Te i 

Aseptic insertion, hand Excellent communication 
hygiene, gowns, gloves = 

Use regular assessments, Assess what’s working and 

feedback plan to expand 

Training for catheter care, Meet regularly 

maintenance’ = 


Incontinence care planning Sustain efforts, celebrate 
and hydration practices success 


Socio-adaptive 


Team formation 


“Included training for appropriate urinary cultures and infection definitions 


AHRQ SAFETY PROGRAM FOR 
LONG-TERM CARE: HAIs/CAUTI 


Qiao HRET 


MICHIGAN MEDICINE 


UNIVERSITY OF MICHIGAN 


aà sm Q | 


OPERATIONALIZING THE INTERVENTION 


* Educational events 


* 4 Onboarding Webinars, study start 

* 4 Training Module Webinars, study start 

* Content Webinars, monthly 

* Coaching Calls with data feedback, monthly 

* Organizational Lead calls to discuss implementation, monthly 
* 3 Learning Sessions (in-person or web-based) 

e Site visits 


* Materials: Videos, power point presentations with notes, easy to use tools, 
train-the-trainer materials, facility Implementation Guide and LTC Toolkit 


Mody L, et al. Clin Infect Dis 2015;61:86-94 
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Infections are a leading cause, 
of illness and death in 
nursing homes. 


"These infections include 
catheter-associated urinary tract 


Assessments caine for 
are 


The AHRQ Safety Program for Long-Term Care: CAUTI 


Funded by the Agency for Healthcare Research and Quality 


PROJECT SPREAD 


DATA COLLECTION, OUTCOMES 


= Facility collected: 
= # residents (census) 
= # residents with an indwelling catheter 
= # residents with a CAUTI (per CDC/NHSN definition) 
= # of urine cultures ordered at the facility 


= Primary Outcome: No. CAUTI/1,000 catheter-days 
= Secondary Outcome: Catheter utilization ratio 


= Exploratory Outcome: Urinary culture rate/1,000 
resident-days 
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RESULTS 


Characteristics Participating Nursing Homes 


- z PRIMARY OUTCOME: CAUTI RATE 


Part [Partofa chain% | a chain % 


r E SS 6.8 to 2.4/1 
75% facilities with 


Those infections include" 


Infections are a leading cause 
catheter-associated urinary tract 


of illness and death in 


THE ‘ABCDE’ OF CAUTI PREVENTION IN HOSPITALS 


A dherence to general infection control practices (e.g. hand 
hygiene, surveillance and feedback, aseptic insertion, 
proper maintenance, education) 


B ladder ultrasound to guide decision making 

C ondom catheters, intermittent catheterization should be 
considered when appropriate 

D o not use indwelling catheter unless you must! 


E arly removal of the catheter using a reminder or nurse- initiated SS r E A E E E E E EN 
removal protocol The AHRQ Safety Program for Long-Term Care: CAUTI 


Funded by the Agency for Healthcare Research and Quality 


REMEMBER! 


e CAUTI prevention is a ‘team sport’ 
+ Engage with infection prevention teams and quality 
improvement initiatives at your institution 
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BPS/IC 2018: Disclosures 
The Emperor has no clothes 


e Advisory Role: Avadel, 


Christopher K. Payne, MD Aquinox, Astellas, Myoforte 


Vista Urology & Pelvic Pain Partners 5 Hoana 
: e Ownership Interests: Vista 
Emeritus Professor of Urology at Stanford Urology & Pelvic Pain Partners 


High Pasteur Anzac Biscuits 
Outline moles: 12 preg: l0 mina cooki 1] mine 


# 1 cup wholemeal spelt flour Detetitietnix together all the dry ingredients. 
210p rolled oats proof bowl, pour the boiling water 
# % cup dessicated coconut B coconut syrup and bi-carb 
æ % cup plain natural protei _ rup, until the mix starts to 
# % tsp bi-carb soda foam (from the D 


e IC/BPS: Where did we go wrong? H oup butter or coco Pour immediately i ARA ocuit rix, a wo as 
e What do we know about these patients? iini Sma oecon ete 
¢ How should we approach this now? 

¢ Future directions (throughout) 


vehere Did yO: Verona: Where Did We Go Wrong? 


¢ Started with an attractive THEORY 
— “We believe” 
— “Retrospective Review” 


mane 6 Sara rc te. Ms + Deserved testing 


cytology must b 


such patients is ` r 7 3 A 
EA. re Ted capt e Adopted without question 
pnp ana 


for many patients with this disease, pa 


Messing & Stamey, Urology 1978 
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NIDDK Criteria, J Urol 1988 


Yok 109, dey 
Printed in USA 
R OF ARTHRITIS, 


WORKSHOP ON 
OF HEALTH, 


of the ulcer. In the early form 
cella a cells were 


So what? 


There isn’t anything better 


IC/BPS is good enough until we figure 
it out. 


Everyone knows it isn’t exactly right 
No one really cares about it anyway 


Research Effort 
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Review Article 


The Role of Glomerulations in Bladder Pain Syndrome: A Review 


Gjertrud E. Wennevik,* Jane M. Meijlink, Philip Hanno and Jorgen Nordling 


Purpose: As a diagnostic marker for bladder pain syndro: 

glomerulations were first popularized by Messing and Stam 
z 5 z and Acronyms 

this was included in the NIDDK criteria for research and consequently use bi is 

many urologists as a default diagnostic criterion. Today the connection between 'S = bladder pain syndrome 

glomerulations and bladder pain syndrome/interstitial cystitis is much debated | ESSIC = Intemational Society for 


Abbreviations 


We found no convincing evidence... 
that glomerulation should be included in 
the diagnosis or phenotyping of BPS/IC. 


J Urol 195:1-7; 2016 


First, stop going the wrong way 
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What do we know about 
these patients today? 


e Ulcerative Interstitial Cystitis is a 
unique, specific disease. 


e Bladder Pain Syndrome is not a 
disease; it is a syndrome. 


Ulcerative IC is different from BPS 


Age at diagnosis 


Lt Pd oP DS Pe dO wm A 
OPP EE EP EEEEFS A S $ 


E Non-Hunner BPSC I] Hunner BPS/IC type 3C 


Logadottir Y: Scand J Nephrol Urol 46:365, 2012 


Bladder Nitric Oxide 


Specification of the relevant subtype of 17 patients with IC 


NO in Ulcer patients: 
275-3253ppb 


NO in non-ulcer: 
1-3ppb 


NO in controls: 
1-5ppb 


Logadottir YR: J Urol 2004(171);1148-1151 


Ulcerative IC is a disease 


Ulcerative IC is different from BPS 


Maximal voided volume and bladder 
capacity 


Logadottir Y: Scand J Nephrol Urol 46:365, 2012 


Infection/Inflammation 


Discovery of Morphological Subgroups 

That Correlate With Severity of Symptoms in 

Interstitial Cystitis: A Proposed Biopsy Classification System 
Benjamin E. Leiby, J. Richard Landis,* Kathleen J. Propert, John E. Tomaszewskit and the 


Interstitial Cystitis Data Base Study Group 
From the University of Pennayivania School of Medicine, Philadelphia, Pennsylvania 


pact We identified morphologically distinct subgroups in interstitial cystitis using cluster analysis and investigated the 
associations between cluster membership and urinary «ymptoma, 

Materials and Methods: Of 637 patients enrolled in the Interstitial Cystitis Data Base Study 208 (32%) provided bladder 
biopsies at baseline screening, representing the focus of this analysis, A cluster analysis algorithm implemented in SAS® 
PROC CLUSTER using standardized distances to measure the dissimilarity of each pair of patients with respect to select 
histopathological features was used to construct subgroups of these patients. Multivariate regression models for baseline 
nighttime and 24-hour voiding frequency, urinary urgency and pain were developed, incorporating indicator variables for 
cluster membership as predictor. Longitudinal urinary symptom profiles during 3 years of followup were also compared 
among the morphology clusters. 

Results: Three morphology clusters were identified, corresponding to unique pathological groupings. In cluster C3 7 patients 
showed multiple pathological features of parenchymal damage, including several inflammatory features. In cluster C, 17 
patients was characterized by complete denudation of the urothelium and variable edema. In cluster Co in 179 patients none 
of the pathological features were present above the specified thresholds for C3. Cluster membership was significantly 
associated with baseline nighttime and 24-hour frequency (p <0.001, and with urinary urgency (p = 0.03). These significant 
increases in baseline symptom severity among clusters from Cy to C, to C persisted throughout the 3 years of followup. 
Conclusions: These resulta suggest an important role for histopathological features in the predictive modeling of interstitial 
cystitis symptoms. 


Key Worda: bladder; cystitis, interstitial; biopsy; cluster cnalynis; urination disorders 


Leiby BE: J Urol 2007 
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Morphological Subgroups of IC Reflect on this a bit 


e 203 biopsies, 39 pathologic factors 
e 3 subgroups identified by cluster 
analysis 


—7 patients with multiple pathological 
features of parenchymal damage 


—17 complete denudation, variable edema 


—179 none of the pathologic features were 
present above the specified thresholds 
Leiby BE, et. al.: J Urol 2007;177: 142-148 


Ulcerative Interstitial Cystitis 


No pathologic abnormality e This is a unique, fascinating, serious 
disease. 


4 e Many more questions than answers: 


— Histopathologic subtypes 
— Prognosis 
Chronic inflammatory disease — Optimal medical/surgical therapy 
° If we study it we can solve it. 


What do we know now: 


À Common Syndromes 
BPS is a syndrome 


“A syndrome is a set of medical e Bladder Pain Syndrome 
signs and symptoms that are correlated e Head Pain Syndrome 


with each other and, often, with a 
specific disease.” 


e Chest Pain Syndrome 


A syndrome is not a diagnosis. Itis a 
starting point on the path to a diagnosis. 
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BPS is not well treated without Phenotyping Untangles the Mess 
making a more specific diagnosis 


My patient has chronic head pain. Should I follow the 
ANA treatment algorithm? 

. Acetaminophen 

. Sumatriptan 

. Physical therapy 

. Botox injections 

. Brain surgery 


Relevant BPS Phenotypes?! Bladder Phenotype 


e What we all learned—pain on bladder 


e True Bladder Phenotype 
H fascial Ph = filling relieved by urination 
° enotype 
p a oe of ae e Consistently reduced volumes on diary 
ene: R Seen ONDE e Primary bladder tenderness on exam 
e Central Sensitization Phenotype g ; CAN , , g 
e Pain relief with intravesical lidocaine 


Much room for research & refinement 


Myofascial Phenotype Pudendal Neuropathy Phenotype 


e Often clear provocative factor oe ia aaa 
e Pain with sitting 
¢ Often other orthopedic issues ` ; 
e Specific sensory findings on exam 


e Pain less clearly related to bladder e Tinel sign over pudendal nerve 


e Myofascial tender points > bladder, 
NOT only in pelvic floor 


° Bladder symptoms less consistent and 


volumes not always reduced 
e Bladder diary shows many normal 


volume voids, especially overnight 
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Systemic Pain Phenotype 


“overlapping functional somatic syndrome 
including fibromyalgia, irritable bowel 
syndrome, chronic fatigue syndrome, chronic 
headache, and allergies” 


Anxiety, Depression, Catastrophizing 


An Oncologic Approach to Interstitial 
Cystitis/Painful Bladder Syndrome 


Christopher K. Payne, MD 


Urology Rounds 
University of Pennsylvania 
2012 


Payne CK. Curr Bladder Dysf Reports 
March 2015;10(1), pp 81-86. 


IC: We run from it! 
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How Do We Approach This Now? 


Cancer: We attack it 


IC as a Cancer 


e IC QoL is worse than most other 


chronic diseases 


Copyright © Oakstone Publishing, LLC, 2018. All Rights Reserved. 


9 
Adopt from the Oncologist What to Say? 


Wrong 


¢ Seriousness of purpose : 
purp ¢ Incurable disease 


e Optimistic but realistic approach 


bd Continuous critical evaluation e Gets worse and worse over time 


e Partnership approach involving the 


patient e Never eat these foods again 


! 
Total Nocebo! What to Say? 


DANGER some 


e Incurable disease e We don’t understand 
the cause so there is no 


* Gets worse and worse une eUre 


Usually changes very 


little over the years. 
e You will never be able ‘ M 


to eat these foods again =o You should determine 


if any foods make your 
symptoms worse 


Getting well requires hard work & determination! 


The Oncologic Approach 


e Diagnosis 
e Staging 
* Treatment 


e Follow-up 


e Cure 
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Diagnosis Diagnosis: Initial Classification 


* Does this patient have ulcerative IC? 


* Does this patient have BPS? If so, what is 
the source of the pain? 


History 

Physical 
Urinalysis/culture 
Bladder diary 


Interstitial Cystitis Diagnosis Diagnosis of BPS (Phenotyping) 


e Diagnosis conveys what is known 
* Cystoscopy Careful, thorough h 
e Careful, thorough approac 
¢ Hydrodistention ie 5 , A : 
i — Oncologist “rules in” cancer by biopsy 
e Biopsy 


e Cytology 


—We mostly “rule out” other disorders 


e The evaluation is individualized to the 
unique circumstances of each patient 


Current Definition BPS ESSIC Approach 


“An unpleasant sensation (pain, 
pressure, discomfort) perceived to be 
related to the urinary bladder, 


The diagnosis of BPS is thus made on the basis of 
exclusion of confusable diseases and confirmation 


by the recognition of the presence of the specific 
combination of symptoms and signs of BPS. If the 
main urinary symptoms are not explained by a 
single diagnosis (confusable disease or BPS), the 
presence of a second diagnosis is possible. 


associated with lower urinary tract 
symptoms of more than 6 weeks 
duration, in the absence of infection 
or other identifiable causes” 


Neurourol Urodyn. 2009;28(4):274-86 
van der Merwe JP et. al.: Eur Urol 2008 


153 


Copyright © Oakstone Publishing, LLC, 2018. All Rights Reserved. 


Table 1 - Confusable diseases for bladder pain syndrome 
Confusable disease Excluded or diagnosed by* 


Carcinoma and carcinoma in situ 


Infection with 


Common intestinal bacteria 
Chlamydia trachomatis, Ureaplasma urealyticum 


Herpes simplex and human papilloma virus 


Radiation 


Cystoscopy and biopsy 


Routine bacterial culture 
Special cultures 


, Candida species 
is Dipstick; if “sterile” pyuria culture for M. tuberculosis 
Physical examination 
Medical history 


Chemotherapy. including immunotherapy with cyclophosphamide l history 


Anti-inflammatory therapy with tiaprofenic acid 
Bladder-neck obstruction and neurogenic outlet obstruction 


Bladder stone 
Lower ureteric stone 


Urethral diverticulum 
Urogenital prolapse 
Endometriosis 
Vaginal candidiasis 


Cervical, uterine, and ovarian cancer 
Incomplete bladder emptying (retention) 


Overactive bladder 
Prostate cancer 


Benign prostatic obstruction 
Chronic bacterial prostatitis 
Chronic non-bacterial prostatitis 
Pudendal nerve entrapment 


Pelvic floor muscle-related pain 


Medical history 

Uroflowmetry and ultrasound 

Imaging or cystoscopy 

Medical history and/or hematuria: upper urinary tract 
imaging such CT or IVP 

Medical history and physical examination 

Medical history and physical examination 

Medical history and physical examination 

Medical history and physical examination 

Physical examination 

Postvoid residual urine volume measured by ultrasound scanning] 
Medical history and urodynamics 

Physical examination and PSA 

Uroflowmetry and pressure-flow studies 

Medical history, physical examination, culture 

Medical history, physical examination, culture 

Medical history, physical examination, nerve block may 
prove diagnosis 

Medical history, physical examination 


Staging & Grading 


Oncologists are fanatical about this 


Description is rational 


Evolves with evidence 


Relevant to treatment approach 


Neither IC nor BPS have an 
inherently progressive course 


Staging Ulcerative IC 


>600cc 
400 to 600cc 
300 to 400cc 
<300cc 


Stage 1: 
Stage 2: 


Stage 3: 
Stage 4: 
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Diagnosis: Other Testing 


° As per ESSIC, as needed to rule out other 
disorders 


¢ Individualized 


Imaging 
Urodynamics 
Cystoscopy 


Staging Ulcerative IC 


e Bladder capacity under anesthesia 
e Number, size of ulcers 
e Scarring/distortion of bladder 


Grading Ulcerative IC 


e Interval to recurrence following 
surgery 
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Grading Ulcerative IC 


e Grade 1: > 1 year remission 
e Grade 2: 6-12 months remission 
e Grade 3: <6 months remission 


ANFORD CENTER FOR NEUROUROLOGY 
2 days, 12 & 13 voids VOIDING DIARY 
. 91-11-2005 12, 
Mostly 2-6 oz voids ‘ian, 


Capacity 12 ounces NAMEboe 03.17.4975, nu 7.70. 
ace 


NEXT APPOINTMENT DATE oss ssascotcon ae orm 


Tom | tom | spm | 10pm] 11pm] iman | 1am | 2am | 3 


* PLEASE 
PUNE betting THE TIME AND AMOUNT OF EACH VOID FOR AT LEAST TWO Dave] 
Beach — IS A PROBLEM, TRY TO RECORD WHEN THE LEAKAGE OCCURS. | 
OTECTIVE PADS BECAUSE OF URINE LEAKAGE, MAKE A CIRCLE | 


| 
EACH TIME YOU CHANGE THE PAD. 
ee eee 


eo 


Staging BPS 


e 424 patients with pain maps: 
—25% only pelvic pain 
—38% pelvic pain and beyond (1-2 regions) 
— 38% widespread pain (3-7 regions) 

e Correlates strongly with CS 


° Phenotype or Stage???? 


Lai HH: J Urol 2017;198(3):622-631 


155 


Staging BPS 


° Bladder capacity by diary 
e Objective symptom scores 


Staging BPS 


Lai HH: J Urol 2017;198(3):622-631 


Treatment of IC/PBS 
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Basic/Behavioral Therapies 


AUA Guidelines, J Urol 2011 


f 


— Medita 


First Lj Bherapy 


Treatment Treatment of Ulcerative IC 


e Oncologists know exactly how to use 
their tools, IC drugs used haphazardly 


e Ulcerative IC primarily a surgical disease 
e Surgery necessary to establish: 

e Oncologists set a plan for each — Diagnosis 
treatment with specific expectations -Stage 


— Grade 


e Oncologists evaluate every treatment 


e Combination therapy is great ... when 
each agent is adding effect. 


e Treatment aimed at restoring normal 
bladder function 
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Adjuvant Treatment of IC 
Surgical Treatment of IC 


Treatments aimed at the bladder 
e Distention and fulguration e Urinary analgesics/bladder training 
e Injection of steroids ° Bladder instillations 

e Pentosanpolysulfate 

e Cyclosporine 


Treatment of BPS Treatment Principles 


e One major intervention at a time 
e Treatment focused on phenotype e Have a clear plan for each intervention 


e Each treatment is also a test e Evaluate every intervention 
subjectively and objectively 
— Symptom score 
— Bladder diary 
e Expect to need combination therapy 


e Aim for objectively normal bladder 


Bladder Phenotype Bladder training 


Ay analgesigs e Efficacy shown years ago by Blaivas 


-If pain reasonably controlled 


e Pentosan Polysulfate Rationale demonstrated by Chai & 
e Pain Management Keay 


¢ Bladder instillations 


e Botulinum Toxin — The distended bladder releases growth 
hormones 


¢ Neuromodulation 


— Would promote healing 
Bladder Training always! e Involves and empowers the patient 
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Myofascial Phenotype 


e Yoga, stretching, pelvic drop 
e Myofascial physical therapy 
e Muscle relaxants 

e Pain management 

e Trigger point injections 

* Botulinum Toxin 

* Neuromodulation? 


Systemic Pain Phenotype 


Team approach—rare urologist who can 
take this on primarily 


Focus treatment on central sensitization 
Look for untreated anxiety/depression. 


Only when Psych issues addressed should 
other therapy be instituted. 


Therapy aimed at restoring ADL 


Assess the Outcome 


The mass has definitely responded but the oncologist 
will still recommend more therapy 
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Pudendal Neuropathy Phenotype 


e Stop provocative behaviors 
e Yoga, stretching 
e Myofascial physical therapy 


e Neuromodulating drugs/Pain 
management 


* Injections 
e Surgical release/Neurostimulation 


QTR. 


2 


YDS.TO GO BALLON 


im 33 


DOWN 


Remission? 


e Complete Remission: 
— Patient is content 
—No evidence of active disease 
e Normal bladder diary (400cc capacity) 
* No food sensitivities 
e No limitations on activities (exercise, sex) 
e Partial Remission 
— Patient is content 
— Evidence of active disease 


e Improved—everything else 
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Remission! What next? 


¢ The oncologist does not stop therapy 
when the CT scan shows the lesion 
disappeared 


e Just because we can’t see it doesn’t 
mean it is not there 


Consolidation therapy is important: 


— Confirm the good response 
— Normalize behaviors 


— Create expectation of success 


What is “Cure”? 


e Complete remission 
e Maintained off medical therapy 


Suggest: 

1. Maintain the remission for about 6 months 
2. Titrate off successful therapies slowly 

3. Start with therapy that causes side effects 


Summary Oncologic Approach 


Adopt the attitude of the oncologist and 
think of IC as a serious but curable disorder 


Patient participates, sets goals, evaluates 


Emphasize objective assessment and 
reassessment with diary/symptom scores. 


Assess and document result of each 
treatment 
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CURE 


e No oncologist starts off thinking about 
making the patient a little bit better 


e No urologist approaches an IC patient 
with an intent to cure. 


e Could that have something to do with 
our success?? 


Five take-home points for 
managing IC and BPS 


Ulcerative IC is a disease 

BPS is not a disease; it is a syndrome 
Don’t think of IC & BPS the same way 
Don’t treat BPS without identifying the 
pain drivers—phenotyping 

These are potentially curable diseases 
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Disclosures 


Male Pelvic Pain Ever ncle 


NOT prostatitis * Aquinox 
e Avadel 


Jeannette M Potts, MD 


CoFounder 


e Vista Urology 


Vista Urology 


San Jose, California 


Traveled all over North America seeking help 
“Seen” by 13 Urologists 


Several courses of cipro, alpha blockers, NSAID's 


This condition is common 


ICD-9 code 601.1; most common urological dx in 
Traveled all over North America seeking help 
men <50 


“Prostatitis more common than BPH and prostate 


“Seen” by 13 Urologists 


cancer combined.” 


“...Will affect 50% of all men at some time during 


Several courses of cipro, alpha blockers, NSAID's 
their lives” 


National and Global Prevalence up to 9.7% 
AND A HEFTY DOSE OF EMASCULATION 
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A LESSON IN 
NOMENCLATURE 


CONDITION IS MISNAMED 


NIH Encephalitis Classification 


egory 1: Viral Encephalitis 


A LESSON IN 
NOMENCLATU RE G egory 2: Bacterial Encephalitis 


IMAGINE M 


egory 4: Asymptomatic with Abnl CSF 


ee VARR. NIH Prostatitis Classification 
NIH Encephalitis Classification 


e Category 1: Acute Bacterial Prostatitis 
egory 1: Viral Encephalitis 


egory 2: Bacterial Encephalitis e Category 2: Chronic Bacterial Prostatitis 


* Category 3 Chronic Pelvic Pain Syndrome 


egory 3: HEADACHE 


egory 4: Asymptomatic with AbnI CSF 


e Category 4: Asymptomatic/Histological 
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NIH Prostatitis Classification 
Category 3 Prostatitis 


Category 1: Acute Bacterial Prostatitis 


Category 2: Chronic Bacterial Prostatitis never. proven to be caused by an 


infection nor a disease of the prostate. 


0 
cated 0 nic Pelvic Pain Syndrome 


NIDDK 1996 


Category 4: Asymptomatic/Histological 


ONCE UPON A TIME... 


Significance of WBC's in EPS? 


* Prostatic inflammation resolves after treatment in 
acute bacterial prostatitis, but is episodic in chronic 


and abacterial forms. 


Wright, et al. J Urol, 1994 
e Among asymptomatic men with elevated PSA, 42% 


had positive EPS 


Potts. J Urol, 2000 
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Inflammation Histologically? 


* Among SYMPTOMATIC patients, inflammation was 
identified in only 5% 


True, et al. J Urol, 1999 


e Among ASYMPTOMATIC patients with elevated PSA 
up to 52% 


Potts. J Urol, 2000 


Significance of Bacteria 


* Only 5-7 % of patients have positive bacterial cultures. 


* 7% of controls have positive bacterial cultures! 


Nickel, 2002 


* State of the art Micro “Negative in CP/CPPS” 


Nickel, AUA, 2013 


What if it is a genuine infection? 


Signs or Symptoms 
Fever? 


U/A? 
Culture? 
Treatment? 
Follow Up? 
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Ist. voided 


Prosratic 
massage, 


Mid-stream 
10ml. culture 


Prostatic Ist voided 10ml 
secretions after massage 


What if it is a genuine infection? 


e Signs or Symptoms 
e Fever? 

e U/A? 

e Culture? 

e Treatment? 

e Follow Up? 


What if it is a genuine infection? 


Signs or Symptoms 
Fever? 


U/A? 
Culture? 
Treatment? 
Follow Up? 
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What if it is a genuine infection? What if it is a genuine infection? 


Signs or Symptoms Signs or Symptoms 
Fever? Fever? 


U/A? U/A? 
Culture? Culture? 
Treatment? Treatment? 
Follow Up? Follow Up? 


Use of Meares-Stamey Four-glass 
Test vs. Antibiotic Use 


Almost Morethan About Less than Rarely Never 
Always half half half 


Meares- 4% 3% 4% 9% 33% 47% 
Stamey 


Anitibiotics 40% 42% 9% 4% 4% 1% 


McNaughton Collins et al, Urol, 2000 


What if it is a genuine infection? 


Signs or Symptoms 
Fever? 


Giessen Consensus 


U/A? 
Culture? 
Treatment? 
Follow Up? 


Withhold Antibiotics until there are TWO 


corroborative localization cultures 


EuropeanUrol Supp, 2002 
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This is a complicated UTI 


Localization Culture 

Imaging 

Exclude obstruction/retention: 
Flow rate and residual 

Retrograde Urethrogram (RUG) 

Cystoscopy 


4-10-97 
Sr.15292644 Dr.Potts 


MRO 
Š L:-310.000 


NIH Multicenter PT Trial 


Randomized Multicenter Feasibility Trial of Myofascial Physical Therapy 
for the Treatment of Urological Chronic Pelvic Pain Syndromes 


The only POSITIVE study in 15 years. 
Mary P. FitzGerald,* Rodney U. Anderson,t Jeannette Potts,ł Christopher K. Payne, 
Kenneth M. Peters,§ J. Quentin Clemens, ||] Rhonda Kotarinos, Laura Fraser, 
Annemarie Cosby, Carole Fortman, Cynthia Neville, Suzanne Badillo, 

Lisa Odabachian, Andrea Sanfield, Betsy O'Dougherty, Rick Halle-Podell, Liyi Cen, 
Shannon Chuai, J. Richard Landis,** Keith Mickelberg, Ted Barrell, John W. Kusek 
and Leroy M. Nyberg for the Urological Pelvic Pain Collaborative Research Network 


J Urol 182:570, 2009 
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NIH Multicenter PT Trial 


The only POSITIVE study in 15 years. 


THE ONLY STUDY TO INCLUDE WE NEED TO CAREFULLY 
FORMULATE THE DIAGNOSIS 
BEFORE WE TREAT 


Thoughtful, methodical physical examination as 
inclusion criteria; ie PHENOTYPING. 


Pelvic Pain Syndrome 


WE NEED TO CAREFULLY 
FORMULATE THE DIAGNOSIS 
BEFORE WE TREAT 

OR STUDY! 


Pelvic Pain Syndrome Pelvic Pain Syndrome 


Psycho-social 
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Pelvic Pain Syndrome 


Myofascial 


Psycho-social 


Functional Somatic Syndromes 


Fibromyalgia E Migraine Headaches 


Irritable Bowel Syndrome m Atypical Chest Pain 


= se 
Proctalgia Fugax Hyperventilation Syndrome 


E TMJ Syndrome 
Non-ulcer Dyspepsia 
E Interstitial Cystitis 


Chronic Fatigue 
E Multiple chemical sensitivity 


Restless Leg syndrome m Gulf War Illness 


Globus Syndrome 


“Prostatitis” 
A functional somatic 
syndrome 
e Psyche-related Dx 48% 


¢ Fnx Somatic Disorders 65% 


(Population lifetime prevalence [Bass] 4%) 


Potts et al, AUA, 2001 


Potts, Euro J Uro, suppl, 2003 


167 


Beyond the HPI and PMH.... 
SEARCH FOR FSS/CSS 


“Prostatitis” 
A functional somatic 
syndrome 
e Psyche-related Dx 48% 
e Fnx Somatic Disorders 65% 


(Population lifetime prevalence [Bass] 4%) 


Potts et al, AUA, 2001 


Potts, Euro J Uro, suppl, 2003 


CP/CPPS: Comorbidity 


BJU 2005 CP=463 = Cont=121 
urethritis 12% 4% 


P value 
0.008 
0.004 
<0.001 
<0.001 
<0.001 


Cardiovasc 11 2 
Neuro 41 14 
Psych 29 11 


Lymph/ 41 20 
heme/inf 
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Impact of FSS/CSS 


CP/CPPS: Co-Morbidity 


E Prevalence of FSS 4% Bass, 2002) E Annual cost > $4,000, in US 

E Somatic symptoms and syndromes account for oe healthcare cost than Rheumatoid 
: : rthritis 

20-35% of outpatient consultations across all 


ae E Cost differences between CP patients and 
medical specialties (wessely, 1999) 


typical HMO due to problems other than 
E US$256 billion per year in medical care costs are prostatitis. 
“attributable to the incremental effect of Calhoun et al Arch: Int. Med,-2004, 


Turner et al. Urol, 2004 
somatization alone.” (Barsky, 2005) 


Genetic 
predisposition 


ANS 
dysfunction 


Physical trauma/ 
heral 


nociception 
Central 
sensitization 


Neuroendocrine- 
immi 


mmune 
Infections/ dysfunction 
Inflammation 


Hyperexcitement 
a of central neurons 


Central 
sensitization 


t 


Neonatal 
Childhood trauma 


We 


Environmental 
Noise/Chemicals/ 
Others 


Yunus M, Semin Arthritis Rheum, 2007 
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Bristol Stool Chart 


o o o e Separate hard lumps, like nuts 
> o (hard to pass) 


Sausage-shaped but lumpy 


Like a sausage but with cracks on 
its surface 


Like a sausage or snake, smooth 
and soft 


Soft blobs with clear-cut edges 
(passed easily) 


Fluffy pieces with ragged edges, a 
mushy stool 


Watery, no solid pieces. 
Entirely Liquid 


About 5,840,000 results (0.84 seconds) 
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BEYOND THE ROUTINE EXAM 
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‘ischial spine 


= SS A I pudendal nerve 

: La a 
> EJP x Inferior rectal nerve 
i : Perineal nerve 


N~ 


Posterior scrotal nerves 
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subcostal 


inferior 
¿~ cluneal 


Pelvic Pain Syndrome 


Myofascial 


IF PATIENT DOES NOT IMPROVE 
Psycho-social START OVER- FROM SCRATCH 
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Disclosures 


* Medical Director, Andrology Laboratory of New England Cryogenic Center 
M a | e | nfe rti | ity * Advisory Board, Ferring Pharmaceuticals 


+ *Off-label medication use 


C. Tanrikut, MD, FACS 
Reproductive Urologist, Shady Grove Fertility 
Georgetown University School of Medicine 


/ORGETONN UNIVERSITY 
School of Medicine 


Objectives Infertility 


e To provide a thorough understanding of male reproductive anatomy ¢ 25% pregnant after 1 
and physiology month of trying, 85% 
* To discuss the rationale and approach to evaluation of the infertile after 1 year 


male e Infertility is present in 


* To explain treatment approaches for male factor infertility 10-15% of all couples 


* Attributable to male 
factor in 50% of cases 


Anderson et al, Fertility and Sterility 2009 


Trends in Fecundity 


600 


8 


re 
8 


What does a urologist need to 
know about the female partner? 


Rate of pregnancy / 1000 women 


3 


o 


Age of female (yr) 


Adapted from the Practice Committee of ASRM, 2008 
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Intrauterine Insemination (IUI) In Vitro Fertilization (IVF) 


In Vitro Fertilization 


ICSI: one sperm per egg 


Back to Basics: 
Anatomy and Physiology 


Embryology Testicular Anatomy 


* Cremasteric muscle 


* Wolffian (mesonephric) duct (T- + Temperature control 


mediated): * Connective tissue 


* Body/tail of epididymis 
e Vas deferens 
e Seminal vesicle 


e **Mesonephros is precursor to 
metanephros... 


e Millerian duct involution under 
the influence of Mullerian- 
inhibiting substance 
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* Tunica albuginea 
+ Fibrous septae 
* Seminiferous tubules 
+ 2-4 loops/lobule 
+ 300m total length 


+ Empty into rete 
testis 


e Efferent ducts 


* ~6-12 drain into 
epididymis 
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Testicular Anatomy 


e Functional 
* Endocrine function — Leydig cells 
e Exocrine function — Sertoli cells 


* Structural 

* Intratubular compartment 
* Sertoli cells 
+ Germ cells 

+ Peritubular compartment 
+ Leydig cells 
* Basement membrane 
+ Myofibroblasts 

* Blood-testis barrier 


Synopsis of Leydig and Sertoli cell synergy 


+ What role do Leydig cells play in creating a favorable 
environment for sperm production? 
* Testosterone production in response to LH 
e Paracrine effect on Sertoli cells 


* Testosterone concentration in testes ~100x peripheral 
serum concentration 


+ How do Sertoli cells support spermatogenesis? 
* FSH stimulates Sertoli cell function throughout life 
* Create a specialized microenvironment 
* Expose germ cells to high levels of testosterone 


* Transport differentiating germ cells toward the 
seminiferous tubule lumen 


GU Anatomy — Semen Composition 


“Seminal vesicles 
+ 1.5 ml, alkaline 
+ Fructose 
+ Prostate 
+ 0.5 ml, acidic 
“Testis, epididymis 
+ 0.1 ml 
*Cowpers glands 
+Periurethral glands 
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Sertoli cells 


Polarized cells: extend from 
basement membrane to lumen 


Comprise 1/3 of bulk of 
germinal epithelium 


Responsible for blood-testis 
barrier 


Engulf and nurture developing 
germ cells 


Regulate tubule 
microenvironment (govern fluid 
secretions, phagocytosis, 
steroid metabolism, sperm 
production, and sperm 
movement/development) 


Timeframe of sperm production: 2.5 mos 


Head of 
epididymis. 19 days 
4x3em £ > 
(20mL) | 

\( 

\ Epididymis 


Seminiferous “ \ 64 days 
tubule k 


j 600 
(emda) million 
sperm 


10-15 
lobules 


HPT axis 


GnRH — LH and FSH production 

LH — Leydig cells + Testosterone 

FSH — Sertoli cells + Spermatogenesis 
Negative feedback by: 


Testosterone — Estradiol, DHT 
Inhibin 
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Chief Complaint History 


“My partner and | really want to have a baby — we’ve 

been trying for a year without success. Can you help Prior fertility 
us??” Sexual function: drive, erectile, ejaculatory 
Testis pain or swelling 

Cryptorchidism 

Prior inguinal or scrotal surgery, trauma 


Brothers’ fertility history 


Medications Social History 


* Calcium channel blockers * Heat exposure 

* Gout medications e Exercise 

* Cimetidine * Anabolic steroids? 
e Sulfasalazine * Tobacco 

* Exogenous testosterone * Alcohol 

e ?finasteride e Illicit drugs 

e (Alpha-blockers) e Lubricants 


Physical Examination GU Anatomy -- Exam 


* Body habitus Phallus 

* Hair distribution Testes 

* Gynecomastia Epididymides 
e GU exam 


Spermatic cord 
— Vasa deferentia 
— Varicocele 
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Hypogonadism 


“Inadequate gonadal function, as manifested by deficiencies in gametogenesis 
and/or the secretion of gonadal hormones” (Stedman’s Medical Dictionary, 27" edition) 


e Poor function of the testes 
* Diminished sperm production 
* Decreased testosterone production 


* Two basic causes 
+ Problem with the testes 
+ Problem with the signals to the testes 


Semen Analysis 


e Volume 
* pH 


* Concentration (#sperm/mL) 
* oligospermia 


Sperm Morphology 


+ azoospermia 
e Motility 
e asthenospermia 


* Morphology 


+ teratospermia 


**2-5 day abstinence interval 


Semen Analysis 


Semen Analysis ne man over 120 weeks 


In | 
LAM 
d w ly 4 


je 
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Testing 


* Semen Analysis 
* Bloodwork 


* Serum endocrine studies 
* (Genetic testing) 
* [Imaging] 
+ (Scrotal U/S) 
* (Transrectal U/S) 


SA reference values — WHO 5* Ed. (2010) 


e Volume > 1.5cc 

° pH27.2 

* Sperm concentration > 15 mil/mL 
* Sperm count > 39 mil/ejaculate 

e Motility 240% TM, 232% PM 

e Morphology > 4% (strict) 


Male Infertility and Azoospermia 


+ Azoospermia = absence of sperm in ejaculate WANTED 
* Identified in ~10-15% of infertile males 
* (<2% of overall male population) 


* Etiologies of azoospermia 
* Production issue 
+ Primary hypogonadism ~60% 
* intrinsic disorder of spermatogenesis 
* Secondary hypogonadism (rare) 
* Outflow issue 
* Blockage or EjD ~40% 
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Algorithm for evaluation and treatment of azoospermia 


SA characteristics in azoospermia 


volume pH fructose 
NOA__|__azo9___}_normal_|_nonmal__|__normal_| 
B epi obstruction normal normal normal 
CBAVD normal or low normal or low normal or low 
EDO low low absent 


NOA = nonobstructive azoospermia 
CBAVD = congenital bilateral absence of the vasa deferentia 
EDO = ejaculatory duct obstruction 


http://www.auanet.org/guidelines/male-infertility-azoospermic-male-(reviewed-and-amended-2011) 


Endocrine Profile 


* Testosterone (AM draw) GnRH — LH and FSH production 


e Follicle stimulating hormone 
* Luteinizing hormone mona CE LH — Leydig cells — Testosterone 
e Estradiol 
FSH — Sertoli cells + Spermatogenesis 
e Prolactin 


e Thyroid Stimulating Hormone 
Negative feedback by: 
Testosterone — Estradiol, DHT 
Inhibin 


Endocrine Profiles in Hypogonadism 


Primary hypogonadism low HIGH HIGH Normal 


Testosterone replacement 


* Downregulates GnRH 
— FSH, J LH 
Suppresses 
spermatogenesis 
— Oligospermia 
— Azoospermia 


Secondary hypogonadism low low low Normal 


Hyperprolactinemia low low low HIGH 


testosterone 


Androgen resistance HIGH HIGH HIGH Normal Recovery to “normal” 
sperm concentrations 
within one year...but may 


not return to baseline 
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We are our own worst enemies 


100.00% 
90.00% 
80.00% 
70.00% 
60.00% 
50.00% 
40.00% 
30.00% 


Ko etal, J Urol 2012 


T optimization — how to treat? 


+ *Clomiphene citrate 
e *Anastrozole 
* hCG +/- FSH 


Aromatase Inhibitors* 


* Blocks conversion of testosterone to estradiol 
* Increase in T:estradiol 
* May see increase in FSH and LH due to lack of negative feedback by estradiol 


* Dosing: 


+ Anastrozole 1 mg daily 


*(off-label use) 


Raman and Schlegel, J Urol 2002 
Roth MY et al. Nat Clin Prac Endocrinol Metab 2008 
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T optimization: whom to treat? 


* T <400 ng/dL 
* Sexual dysfunction 
* Suboptimal semen parameters 


* ?Consider in those with recent history of testosterone/anabolic 
steroid use 


Clomiphene citrate* 


* Blocks estrogen feedback at level of hypothalamus and pituitary 
* Increases production of FSH and LH 
* Stimulates testicular function 
e Dosing: 
* 50 mg every other day 
+ 50 mg TIW 
+ 25 mg daily 


*(off-label use) 


Whitten et al. Fertil Steril 2006 


Gonadotropin Treatment 


+ hCG stimulates Leydig cells (same action as LH) 
* 1000-3000 U 2-3x weekly 


e FSH stimulates Sertoli cells 
+ FSH 75-150 U 3x weekly 


* hMG (LH+FSH) 75-150 U 2-3x weekly 


Liu PY et al. J Clin Endocrinol Metab 2009 


Copyright © Oakstone Publishing, LLC, 2018. All Rights Reserved. 


Hypogonadotrophic hypogonadism Genetic testing 
(e.g., prior pituitary surgery, Kallmann Syndrome) 


Production-related (azoospermia, severe oligospermia) 


* Low FSH * Karyotype XC i m 
* Low LH — Klinefelter syndrome = 


thw 
(47XXY) a en Se: 


* Low serum T = Robertsonian SY We aed 
translocations 6 7 8 9 0 1 12 
` [normal PRL] — Reciprocal translocations J u n 


6 17 18 
e [normal pituitary MRI] * Y microdeletions (long 
arm) 


— AZFa, AZFb > no sperm 
— AZFc > sperm extraction 


Treat with gonadotropins (can consider clomiphene in mild cases) 


Obstruction-related (azoospermia/absent vasa) 
+ CFTR testing 


Congenital Bilateral Absence of the Vasa 


Klinefelter Syndrome Deferentia 


e 1:500-1:1000 live male births + Accounts of 6% of cases of obstructive azoospermia 
j $ * Most common cause = mutation of CFTR gene (chromosome 7) for transmembrane transport chloride ion 


transport 
+ Common mutation, leading cause of CF = A508 ~ 70% mutations 
A . + P + Almost all males with CF will have CBAVD 
* Hallmark: atrophic testes, primary hypogonadism + ~70-80% of men with CBAVD have no clinical evidence of CF 
+ Over 500 possible mutations 
° Elevated FSH sBlagnosis S 

* Low or low-normal serum T * Physical examination 

7 + Prominent caput 
* Decreased germ cell mass, azoospermia + Absent distal 2/3 of epididymis 

+ Atrophy/hypoplasia of seminal vesicles 


+ Associated with diabetes, learning disabilities, increased risk for breast cancer, ‘+ Imaging and surgical exploration not necessary to confirm diagnosis 
non-Hodgkin lymphoma * Men with CBAVD should be offered genetic testing and counseling, as well as their female partners 


* Imaging for renal anomalies should be offered in those with unilateral vasal agenesis or CBAVD and no 
evidence of CFTR abnormalities 


* Majority nonmosaic, fewer mosaic (46XY/47XXY) 


Surgically-treatable Male Factor Issues 


e Varicocele 
* Obstruction 


* Vasectomy 
* Congenital absence of vasa deferentia 


Male Reproductive Surgery 


* Infection 
* latrogenic (e.g., previous hernia repair) 
+ Prostate utricle/Mullerian duct cyst, SV cysts 


* Spermatogenic dysfunction 
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Varicocele incidence Varicocele evaluation 


* Physical examination * Doppler U/S 
15% in general population * Visualization of veins: "bag of 
o Pi . : eje worms” 
35% with primary infertility «Palpatin of veins within 
80% with secondary infertility NW spermatic cord 
L>>R 
15-50% cases bilateral 


Isolated right varicocele fairly rare 


Varicocele Grading System Varicocele — intervention 


e Male factor infertility 
* Oligospermia, asthenospermia 


Palpable on exam only w/ Valsalva * Testicular size differential 
A e (Pain) 
Palpable on exam without Valsalva e (Consider for low testosterone) 


Visible on exam * Adult men with palpable varicocele and normal SA/bloodwork may be 


followed with periodic testing 


Varicocele — treatment options Microsurgical varicocelectomy 


+ Retroperitoneal 


* Inguinal or subinguinal varicocelectomy 
* Microsurgical varicocelectomy 
+ Laparoscopic varicocelectomy 


e Percutaneous embolization 


“Table 1 Outcomes of varicocele treatment 


Type of repair Pregnancy rate (%) Recurrence rate (9%) Hydrocele rate (96) 
‘Open (all types) (22) 29 4 01 

Open (inguinal) (21) 31 " 3 
Laparoscopic (22) 30 7 0.08 

Open microsurgical (22) 40 2 0 (0.005) 
‘Sclerotherapy (antegrade) (30) 42 " 

Sclerotherapy (retrograde) (30) 30 " 


Velasquez and Tanrikut, Trans/ Androl Urol 2014 Images courtesy of Marc Goldstein, MD 
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Impact on Testicular Function Obstructive azoospermia 


* Significant improvement in semen parameters in 60-80% of men 
* Greater improvement associated with larger grade varicocele and poorer starting parameters 
Reported pregnancy rates 30-60% 
Prevention of progressive functional decline 
Cost-effective 
T impact: 
+ Combhaire and Vermeulen (J Clin Endocrinol Metab, 1975) 
+ Serum testosterone levels returned to normal after varicocelectomy 
+ Suetal. (J Urol, 1995) 
+ Significant improvement in testosterone production post-varicocelectomy 
+ Tanrikutet al. (BJU Int, 2011) 
+ Significant increase in post-op levels in more than 2/3rds of patients 


Vasovasostomy outcomes 


* Patency rates: 70-95% 


+ **Length of time since 
vasectomy 
Presence of sperm 
intraoperatively in vasal fluid 
Gross appearance of vasal fluid 
Length of vasal segment 
between epididymis and 
vasectomy site 


Presence of sperm granuloma 


e Paternity rates: 30-75% 


* Female partner age is most 
important determining factor 


Images courtesy of Marc Goldstein, MD 


Transurethral Resection of Ejaculatory Ducts 
(TURED) 


* Diagnosis of EDO: 


+ Low-volume, low-pH (<7.2), 
fructose-negative 
azoospermia 

* Dilation seen on TRUS 

+ SV aspirate tsperm 


Microsurgical vasoepididymostomy 


e Sperm return to ejaculate 
in 50-75% 


. į ~759, 
Patency 40-85% Conception rate ~25% 


Chan PTK et al, BJU Int 2005 
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Sperm Extraction Percutaneous Epididymal Sperm Aspiration (PESA) 


* Epididymis 
— microsurgical 
— percutaneous 
e Testis 
— open biopsy 
— percutaneous 


Necessitates IVF-ICSI!! 


Microsurgical Epididymal Sperm Aspiration (MESA) Percutaneous Testis Biopsy or Testicular 
r: Died Sperm Aspiration (TESA) 


Open Testis Biopsy Sperm Extraction Techniques 


t 
sperm aspiration (MESA) for several IVF/ICSI 
in 1 procedure “Higher cost compared to 
percutaneous procedures 


Percutaneous epididymal +No microsurgicalskillsrequired Fewer sperm retrieved 
sperm aspiration (PESA) “Fast “Risk of epididymal damage 
«Minimum post-op discomfort 


Testicular sperm extraction -Large quar erm “Risk of testicular damage w/ 
(TESE) and microTESE 


sperm are not motile 


Percutaneous testicularsperm «No microsurgicalskillsrequired «Fewer sperm retrieved 
aspiration (TESA) «Fast and easy 

«Minimum post-op discomfort 

"Minimally invasive 
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Vas Reversal versus Sperm Extraction 


Vasectomy Reversal SSR + IVF/ICSI 


Obstructive Interval < 15 years 


«No female fertility risk factors 
present 


«Couple may be willing to wait 1.5 
years 


*Advanced female age is present 


«Female factors requiring IVF are 
present 


«Chance for success for SSR + 
IVF/ICSI exceeds the chance for 
success w/ surgical treatment 


*SSR + IVF/ICSI is preferred by the 
couple for financial reasons 


Non-obstructive Azoospermia 


Microdissection Testicular Sperm Extraction 


(MicroTESE) 
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Non-obstructive Azoospermia 


Microdissection Testicular Sperm Extraction 
(MicroTESE) 


Images courtesy of Peter Schlegel, MD 


Conclusions 


* A good understanding of male reproductive anatomy 
and physiology is essential to effectively evaluating 
and treating male fertility patients 


* There are medical and surgical treatment options 
available for most men with male factor infertility 


* Female partner age is the most important predictive 
factor in terms of likelihood of conception 


* Important to counsel patients regarding all treatment 
options as well as the timeline to treatment 
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Erectile Dysfunction: 
Exploring Options for Treatment 


Arthur L. Burnett, M.D., M.B.A., F.A.C.S. 
Professor of Urology 


The James Buchanan Brady Urological Institute 


Johns Hopkins Medicine 
Baltimore, Maryland, U.S.A. 


Rise of Sexual Medicine: 
History Highlights I 


E Antiquity E Rhinocerus horn Oysters 


E India, circa 1000 B.C. E Rock salt 
Ram testicle, boiled in milk 


E Greece, circa 320 B.C. E Satyrion (plant) 
E China, 300 B.C. E Cloves 

E Rome, circa A.D. 50 
E Europe, circa 1350 


E Ginger ointment 

E Dried black ants and olive oil 
Jackal bile ointment 
Melted fact from camel humps 
ointment 
Rotten leeches ointment 

E Europe, circa 1700 E Ground-up Spanish fly ointment/ 
potion 


the craze says 
a lotiabout 
omen 


Yes, VIAGRA 
works! And 


Disclosure Statement: In accordance with 
ACGME policy on relevant financial 
disclosure, I disclose financial relationships 
with the following entities: 


Research Grants: Boston Scientific, Astellas 
Expert Testimony: Abbvie 


Rise of Sexual Medicine: 
History Highlights II 


1912 
Early to mid-1900’s 
1936 
1952 
1954 
1967 
1973 
1983 


Psychoanalysis (Sigmund Freud) 
Yohimbine 

Cartilage implant (Bogoras) 
Acrylic splint implant 
Sex-therapy (Masters & Johnson) 
Vacuum-pump technology 
Penile revascularization (Michal) 
Intracavernous pharmacotherapy 
(Brindley/Virag) 

Caverject (alprostadil) 
Intraurethral alprostadil 

PDES5 inhibitor therapy 


1995 
E 1996 
1998 


Overview 


& Management principles 


® Diagnostic evaluation 


® Treatment considerations 
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The Male Sexual Response and 
Associated Disorders 


Erection (arousal) 


Satisfaction/resolution 


Fine SR. J Am Osteopath Assoc 104(Suppl 1):S9-15, 2004. 


Clinical Practice Concepts 


Early detection 

Shared decision-making and treatment planning 
Role of partner interview 

Cardiac risk assessment 


Follow-up care 


Use of Validated Questionnaires 


Management Principles 


E Acknowledgment of the subjective 
complaint of erectile inability by the patient 
(or patient and partner) 


E Structured process that incorporates social 
clinical practice concepts to bring patients 
the best therapeutic outcomes 


Detection 


E Risk factor identification 
E Screening high risk populations 


E Diagnostic questionnaires 


Organic Causes of ED: 
Percentage Distribution 


For the man with ED, validated questionnaires are 
recommended to assess the severity of ED, to 
measure treatment effectiveness, and to guide future 
management. (Expert Opinion) 


40% vascular 30% Diabetes 


- eg, International Index of Erectile Function (ITEF), 
Erection Hardness (EHS), Sexual Health Inventory for 
Men (SHIM) 


- Not valid for sexually inactive men 


1%otner 15% medication 


0/ Endocrine Neui ical Pelvic surgery, 
3% problems 5% RESE 6% fadiationion Taima 


With permission from Goldstein I, and the Working Group for the Study of 
Central Mechanisms in Erectile Dysfunction. Sci Am. August 2000;70-75. 
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Major Risk Factors for ED: 


Chronic Disease 


*Age-adjusted odds ratio. 
1. Martin-Morales A et al. J Urol. 2001;166:569-575. 2. Braun M et al. Int J Import Res. 2000;12:305-311. 


Major Risk Factors for ED: 
Emotional Predictors* 


*Based on the Massachusetts Male Aging Study. (N=1265) 
TP<.05. 


Reprinted from Urologic Clinics of North America, Volume 28, Rosen RC, Psychogenic erectile 
dysfunction: classification and management, pages 269-278, copyright 2001, with permission from 
Elsevier Science. 


Shared Decision-Making 


E SDM is the cornerstone of patient-centered care 
- Sharing of information between patient and 
clinician is critical 

E Clinician needs to be aware of 


- Health literacy of patient 


- Social, cultural, religious factors 


E Panel strongly recommends involving a man’s 


partner where possible and appropriate 


Elwyn 2012, Epstein 2004, Hoffmann 2015, Hatzichristou 2010, Vemulakonda 2008 
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Major Risk Factors for ED: 
Emotional Predictors" 


*Compated with reference group without emotional factors. 
+Based on National Health and Social Life Survey. (men, n=1410 [18-59 y]) 


Laumann EO et al. JAMA. 19993281:537-544. 


Major Risk Factors for ED: 
Lifestyle Issues 


E Lack of exercise/sedentary lifestyle! 
E Obesity! 

E Heavy drinking! 

E Recreational drugs?“ 

E Smoking’? 


1. Derby C et al. Urology. 2000;56:302-306. 2. Feldman HA et al. Prev Med. 2000;30:328-338. 3. Miller 
TA. Am Fam Physician. 2000;61:95-104, 109-110. 4. Jackson G et al. Int J Clin Pract. 1999;53:445-451. 


Importance of Partner Interview* 


E Partner interview shown to impact diagnosis 
and treatment 58% of the time! 


E Partner can provide important information! 


— New perspective on sexual issues 


— Insight into quality of the relationship 


— Role in sexual dysfunction 


*Partner interview may require a second visit. 


1. Tiefer L, Schuetz-~Mueller D. Urol Clin North Am. 1995;22:767-773. 2. Chun J, Carson CC III. Urol 
Clin North Am. 2001;28:249-258. 3. Tiefer L, Melman A. Sex Disabil. 1983;6:167-175. 
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Cardiac Risk Assessment 


E Recognition of the coexistence of ED and cardiovascular 
disease 
— Epidemiologic studies 
— Basic science research 
E All ED patients require stratification of cardiovascular risk 


— High risk patients of unstable or refractory angina, recent history of 
myocardial infarction, certain arrhythmias, uncontrolled 
hypertension, should undergo cardiologic referral for cardiovascular 
stress testing and risk reduction therapy 
Even low risk patients should receive minimum recommendations 
of cardiovascular disease management, e.g., lifestyle modifications, 
regular health monitoring 


Kostis JB et al. Am J Cardiol 2005; 96:85M-93M. 


Step-Care Approach to ED Management: 
Clinician-Patient Dialogue’? 


Specialist 


Clinician-Patient Referral 


Interview 
(Partner Involvement 
Helpful) 


Shared 
Decision-Making 
for Appropriate 
Management 


Therapeutic 
Options 


(If Needed) 


* Combined penile 
injection of vasodilator 
and sexual atimulation 

* Duplex (calor) 
ultrasonography 

* Cavernosonography 

* Pelvic or penile 
arterlography 

* Nocturnal penile 
tumescence 
monitoring 

* Neurologie testing 


1. Jardin A et al, eds. Erectile Dysfunction. Plymouth, UK: Health Publication, Ltd; 2000:117-138. 
2. Recommendations of the 1st International Consultation on Erectile Dysfunction. In: Jardin A et al, 
eds. Erectile Dysfunction. Plymouth, UK: Health Publication, Ltd; 2000:711-726 . 


Treatment of ED 


COUNSEL THE MAN AND PARTNER REGARDING: 
i ae 


ASSESS OUTCOMES, ADVERSE EVENTS (AEs), 
AND SATISFACTION OF MAN AND PARTNER 


IF INADEQUATE EFFICACY AND/OR UNACCEPTABLE AEs AND/OR 
INSUFFICIENT SATISFACTION, THEN ADDRESS AS APPROPRIAT! 


1 For men with testosterone deficiency, defined as the presence of symptoms and signs and a total testosterone <300 ng/dl, 
ng should emphasize that restoration of testosterone levels to therapeutic levels is likely to increase efficacy of ED 
ts other than prosthesis surgery 


187 


Step-Care Approach to ED Management: 
Patient Identification and Assessment +? 


Medical, 
Sexual, 
Psychosocial 
History 


Laboratory 
Tests 
(if Needed) 


* Genitalia * Fasting blood. 
glucose 

+ Lipid profile 

* Urinalysis 

+ CBC 

` TSH 

* Serum 
testosterone 


* Secondary 
sexual 
characteristics 


1. Jardin A et al, eds. Erectile Dysfunction. Plymouth, UK: Health Publication, Ltd; 2000:117-138. 
2. Recommendations of the 1st International Consultation on Erectile Dysfunction. In: Jardin A et al, 
eds. Erectile Dysfunction. Plymouth, UK: Health Publication, Ltd; 2000:711-726 . 


Specialist Referral Indications 


Failure of initial treatment 


Younger patients with a history of pelvic or 
perineal trauma 


Patients with significant penile deformity 
Complicated endocrinopathies 

Complicated psychiatric or psychosexual disorders 
Need for vascular or neurosurgical intervention 


Medicolegal reasons 


Role of Mental Health Professional 


For men being treated for ED, referral to a mental 
health professional should be considered to promote 
treatment adherence, reduce performance anxiety, and 
integrate treatments into a sexual relationship. 
(Moderate Recommendation; Evidence Level: Grade C) 


- ED occurs in complex psychosocial context related to 
masculinity and sexuality 


- Psychotherapy or psychosexual counseling may be 
helpful 
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Lifestyle Modifications for 
Comorbid Conditions 


PDES5i Availability 


Clinicians should counsel men with ED who have Men with ED should be informed regarding the 
comorbidities known to negatively affect erectile treatment option of an FDA-approved oral 

function that lifestyle modifications, including changes phosphodiesterase type 5 inhibitor (PDE5i), including 
in diet and increased physical activity, improve overall discussion of benefits and risks /burdens, unless 
health and may improve erectile function. (Moderate contraindicated. (Strong Recommendation; Evidence 
Recommendation; Evidence Level: Grade C) Level: Grade B) 


- Metabolic conditions - In the US: sildenafil, tadalafil, vardenafil, and avanafil 


- Cardiovascular conditions - Effective in about 60% of men 


Oral Pharmacotherapy: 
Type V PDE Inhibitors 


Mechanism of Action Mechanism 


— “Augments” corporal smooth muscle relaxant effects Fas meee pressure mechanically produces penile blood 
ing 


Dosage/Administration 


Vacuum Constriction Devices 


Dosage/Administration 


— Lead time for gastrointestinal absorption 3 . 
— Technical requirements 


Efficacy Efficacy , , : 
— 70% successful sexual intercourse rates — Erection-like state: 67-90% 
Side Effects — Satisfaction rates: 34-68% 


— Presence of sexual stimulation 


— Headaches, flushing, dyspepsia, nasal congestion, visual Side Effects (minor) 
disturbances — Genital ecchymosis, penile “pivoting” /coldness 


Contraindications Contraindications 
— Nitrate therapy in any form — Sickle cell disease 
— Alpha-blocker considerations 


Intraurethral Pharmacotherapy: 
MUSE (Alprostadil) 


Mechanism of Action 
— Induces” corporal smooth muscle relaxant effects 
Dosage/ Administration 


— Technical requirements 


— Proper dosing titration 
Efficacy 

— Responder rate: ~50% 
Side Effects 


— Local pain, urethral bleeding, dizziness, hypotension 


Contraindications 


— Men with priapism histories 
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MUSE? (alprostadil): The first and 
only transurethral delivery system 
for erectile dysfunction. 


Targeted transurethral delivery 
allows alprostadil to be transported 
from the corpus spongiosum to the 
corpora cavernosa through 
communicating vessels. 


Intracavernous Pharmacotherapies 


~70 


Caverject Alprostadil (Prostin VR) 5-40 ug/ml 

Edex Alprostadil (Prostin VR) 5-40 ug/ml ~10% 
Bi-mix Alprostadil + Phentolamine 20 ug/ml + 0.5 mg/ml ~90% 
Bimix Androskat (EU) Papaverine + Phentolamine 30 mg/ml + 0.5 mg/ml ~90% 
‘Tri-mix Alprostadil + Papaverine + Phentolamine 10 ug/ml + 30/mg/ml + 1.0 mg/ml  ~90% 
Invicorp VIP + Phentolamine NA ~80% 


‘Thymoximine Moxisylyte NA ~10% 


Penile Prosthesis Surgery 


Indications 

— Major penile injury or deformity 

— When medical therapy is contraindicated, unsuccessful, 

or undesirable 

Mechanism of Action 

— “Splint” within the penis produces rigidity 
Technique 

— Hand dexterity 

Side Effects 

— Risk of infection or device malfunction 
Contraindications 


— Surgical candidacy considerations 
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Intracavernous Pharmacotherapy 


E Mechanism of Action 


— “Induces” corporal smooth muscle relaxant effects 
E Dosage/ Administration 

— Technical requirements 

— Proper dosing titration 
E Side Effects 

— Penile pain, penile fibrosis, priapism 
E Contraindications 

— Men with priapism or severe coagulopathy histories 


Cross-section showing 
injection sites and 
angle of needle 
insertion 


Injection sites 
along the side 
of the penis 


Inserting the 
needle into the 
corpus cavernosum 
at the injection site 
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Penile Vascular Surgery 


E Arterial Revascularization 
— Considered to address arteriogenic ED 


— Indications: age less than 55 years, non-smoker, non- 
diabetic , absence of venous leakage, radiographic 
confirmation of stenosis of the internal pudendal artery 


— Options: inferior epigastric artery input to dorsal artery 
or vein 
E Venous Reconstruction 
— Proposed to correct veno-occlusive ED 


— Presently considered investigational 


E Owing to inaccurate or deficient methods for diagnosing and 
correcting the relevant defect 


Expected Developments in the 
Near Future 


E New pharmacologics 

- Guided by pathophysiology 
E New surgery techniques 

- Tissue transplants 
E New devices 


190 


Follow-Up Issues 


E Reassessment of medical and psychosocial 
conditions 


E Evaluation of potential adverse drug 
reactions or drug interaction effects 


E Evaluation of the need for dosage titration or 
treatment substitution 


E Attention to patient responses to therapy 
and satisfaction 


Key Points 


Approximately 20% of adult men worldwide 
experience ED. 

The basic evaluation of ED consists of a detailed 
case history, physical examination, and proper 
laboratory tests. 


An informed decision-making process that 
combines goals and preferences of the patient (and 
partner) and balanced and thorough guidance of 
the clinician should dictate the best therapeutic 
outcome. 
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Comprehensive Review 
of Uroloog 
Peyronie’s Disease 
and Priapism 
Hossein Sadeghi-Nejad, MD, FACS 
aier New Jaco) Medial caie 


Hackensack University Medical Center 
Chief of Urology, VA NJ Health Care System 
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Peyronie’s Disease 


American Urological Association (AUA) Guideline 
PEYRONIE’S DISEASE: AUA GUIDELINE 


Ajay Nehra, Ralph Alterowitz, Daniel J. Culkin, Martha M. Faraday, Lawrence S. 
Hakim, Joel J. Heidelbaugh, Mohit Khera, Kevin T. McVary, Martin M. Miner, 
Christian J. Nelson, Hossein Sadeghi-Nejad, Allen D. Seftel, Alan W. Shindel, and 
Arthur L. Burnett 


SEXUAL MEDICINE 


Evidence-Based Management Guidelines on Peyronie’s Disease 


Eric Chung, FRACS," David Ralph, FRCS, Ates Kagioglu, MD,“ Guilio Garaffa, FRCS,® Ahmed Shamsodini, MD,” 
Trinity Bivalacqua, MD,° Sidney Glina, MD,” Lawrence Hakim, MD," Hossein Sadeghi-Nejad, MD,” and 
Gregory Broderick, MD’ 
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PEYRONIE’S DISEASE 
DEFINITION 


...An acquired penile abnormality 
characterized by fibrosis of the 
tunica albuginea, which may be 

accompanied by pain, deformity, 

erectile dysfunction, and/or 
distress... 


EPIDEMIOLOGY 


Schwarzer (2001; BJU) community-based; Cologne, 
Germany 
> Prevalence 3.2% in men aged 31-78 years 
> 7.1% among men aged 50-69 years 


El-Sakka (2006 Eur Ur): 


> Prevalence 7.9% among men with ED 
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Prevalence of Peyronie’s 
Disease: 8,000-Man Survey 


= Clinical complaints: 


— Angulation 119/142 (84%) 
— Painful erections 66/142 (46%) 
— Erectile dysfunction 58/142 (40.8%) 
— Combination 46/4432 (1.03%) 


U. Schwarzer et al., J Urol 2000. 


SYMPTOMS 


- Disorganized, excessive deposition of 
collagen > formation of plaque within the 
penile tunica albuginea 

> penile curvature, deformity, and pain 


- Erectile dysfunction common 


- Emotional and psychosocial consequences 
are significant 


Natural History 
Peyronie’s Disease 


= 12% improve 
m 40% remain stable 
m 48% worsen 


Mulhall et al, J Urol 2006; 175: 2115 


Typical active phase 12-18 mo 


> Significant number will progress 


PATHOPHYSIOLOGY 


Acquired inflammatory disorder of the tunica 
albuginea 


Microvascular trauma to the penile shaft 
associated with penile buckling in the erect or 
semi-erect state secondary to sexual activity 


Many patients do not recall an incident that 
preceded symptom onset 


ACTIVE VS STABLE 
DISEASE 


> Treatment depends on active vs. stable symptoms 


Active disease- dynamic and changing symptoms 


_ Penile and/or glanular painy discomfort with or without erection 


Stable disease- Symptoms unchanged for at least three months 
_ Pain with or without erection may be present (less common) 


- Curvature may be uniplanar or biplanar and may not be 
dependent on the size and magnitude of the plaque 


GUIDELINE STATEMENT 5 


The clinician may offer oral non-steroidal anti- 
inflammatory medications to the patient 
suffering from active Peyronie’s disease who 
is in need of pain management (Expert 
Opinion) 
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GUIDELINE STATEMENT 6 | GUIDELINE STATEMENT 7 


Clinicians should not offer oral therapy with 
vitamin E, tamoxifen, procarbazine, omega- Clinicians should not offer electromotive 
3 fatty acids, or a combination of vitamin E therapy with verapamil. (Moderate 

with L-carnitine. Recommendation; Evidence Strength 


Grade C) 
[Moderate Recommendation; Evidence 


Strength Grade B(vitamin E)/ B( omega-3 
fatty acids)/ B (Vitamin E + propionyl-L- 
carnitine)/C(tamoxifen)/ C(procarbazine)] 


Clinical Efficacy, Safety and Tolerability of Collagenase Clostridium 
Histolyticum for the Treatment of Peyronie Disease in 2 Large 
GU | DELI N E STATEM ENT 8 Double-Blind, Randomized, Placebo Controlled Phase 3 Studies 
Martin Gelbard,*,t Irwin Goldstein,# Wayne J. G. Hellstrom,8 Chris G. McMahon,+ 


Ted Smith,ł James Tursi,t Nigel Jones,# Gregory J. Kaufmant and 
Clinicians may administer intralesional Calley cs Carson Is 


| collagenase clostridium histolyticum = Two Multicenter Randomized, Double 
combination with modeling by the clinician Blind, Placebo Controlled Studies 

and by the patient for the reduction of penile f 

curvature in patients with stable Peyronie’s = USA and Australia (IMPRESS | & I!) 

disease, penile curvature >30° and <90°, and = Primary end points 

intact erectile function (with or without the 

use of medications). (Moderate 

Recommendation; Evidence Strength Grade 

B) 


~ Improvement (%) from baseline penile curvature 
+ Change from baseline in PD symptom bother (PDQ) 


[THE JOURNAT OF UROLOGY" Vor. 190, 199-207, July 2013] 


IMPRESS | and Il — Intralesional 
Collagenase Plus Modeling 


The definitive trials that lead to FDA approval 
+ Up to 8 injections of 10,000 U over 24 weeks 
+ Clinician modeled the penis after each cycle 
Patients were instructed to model at home 3 x day 
Follow up 7.5 months 
+ Exclusion criteria more extensive than 2012 trial: 
- Curvature <30° or >90° 
- Isolated hourglass deformity without curvature 
- Calcified plaque or curvature proximal to base 
- ED unresponsive to PDE5 inhibitors 
- Lack of PGE1 erection during measurement 


IMPRESS | and ll- Intralesional 
| Collagenase Plus Modeling 


Collagenase + -17.0° 33% reduction 
modeling (n=202) 


Placebo + modeling -9.30 18.2% reduction 
(n=107) 
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Co-primary endpoint result GUIDELINE STATEMENT 8 
Erectile curvature improvement Considerations 


from baseline to week 52 


Body of evidence strength is Grade B 


Expected average curvature reduction is 17 
degrees 


Py ie Average difference between collagenase and 
33% change from baseline represented in the images placebo was statistically significant but only 7.7° 


pee TTE] IIEF overall satisfaction improvement by one 


https://peyronies-disease.xiaflex.com/hcp/clinical-data point 


Analysis of the clinical safety of intralesional GUIDELINE STATEMENT 10 


injection of collagenase Clostridium histolyticum 
(CCH) for adults with Peyronie’s disease (PD) 


Culley C. Carson Ill, Hossein Sadeghi-Nejad*, James P. Tursit, Ted M. Smitht, 
Gregory J. Kaufmant, Kimberly Gilbert? and Stanton C. Honig? 


BU Inf 2019: NS: 815-822 Clinicians may administer _ intralesional 


GUIDELINE STATEMENT 9 interferon a-2b to patients with Peyronie’s 


disease. (Moderate | Recommendation; 
Clinicians should counsel patients with Peyronie’s Evidence Strength Grade C) 

disease prior to beginning treatment with intralesional 
collagenase regarding potential occurrence of adverse 
events, including penile ecchymosis, swelling, pain, and 


corporal rupture. (Clinical Principle) 


Injection Technique Intralesional Interferon a- 


Local (over injection site) or penile nerve block 2b Trial 
= Multiple punctures (25-27 g. needle) into the plaque > 
widely distribute drug Evaluated the use of intralesional IFN a-2b 
= 6-10 cc of mixed solution per session q 2 wks: 6-12 plaque Average PD symptoms >12mo 
injections total 5 MU of IFN a-2b q 2 weeks for 12 weeks 
- (Note: many studies use 2MU in 10cc) 
Curvature, plaque size, penile pain, erectile 
function and penile hemodynamics were 
measured at baseline and study completion 
- Inclusion criteria 
- Curvature >30° 
- Exclusion criteria 
- Calcified plaques 
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Interferon a-2b 


IFN a-2b -13.5° 67.7% 
(n=50) 
Placebo (n=53) - 4,50 28.1% 0.9 cm2 


2.6 cm2 


IFN a-2b: significant improvement in outcomes except EF 
Significant improvement in PSV and mean resistive index 


- Proportion of men with normal vascular status increased 


> 9° difference vs placebo 


GUIDELINE STATEMENT 
11 


significantly in IFN group (31.5% to 57.8%) but not in placebo 


Clinicians should counsel patients with 
Peyronie’s disease prior to beginning treatment 
with intralesional interferon a-2b about potential 
adverse events, including sinusitis, flu-like 
symptoms, and minor penile swelling. (Clinical 
Principle) 


Randomized Controlled 


Trials: Intralesional Verapamil 


Rehman Trial Shirazi Trial 

- Mean disease duration of - Mean disease duration of 21.3 
16 months months 

- Baseline mean curvature of | - Baseline mean curvature of 
37.72 in verapamil group, 49.7° in verapamil group, 45.6° 
33.6° in placebo 10-27 mg in placebo 
administered weekly for 6 - 10 mg administered twice 
months weekly for 3 months 

- Reported significant - Reported similar decrease in 
decrease in plaque length, plaque length, width, and 
width, and volume in volume in both groups 
verapamil group but not in 
the placebo group 
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Interferon a-2b 


Considerations for Patient 


Counseling 


Body of evidence strength is Grade C. 
Expected average curvature reduction: 13.5° 
Average difference with placebo: 9 degrees 


Despite modest curvature reduction, 
consider reduction in other PD outcomes 
(plaque size, pain, vascular outcome) 


GUIDELINE STATEMENT 12 


Clinicians may offer intralesional 
verapamil for the treatment of patients 
with Peyronie’s disease. (Conditional 
Recommendation; Evidence Strength 
Grade C) 


Note: Dose is typically 10 mg / 10 cc 


Intralesional Verapamil 


> Body of evidence strength is Grade C based 
on conflicting findings from the RCT trials. 

> Lack of control for natural PD course 
increases the uncertainty of the results 

> Clinicians should be aware that the balance 
between benefits and risks is unclear. 
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Verapamil Adverse Events 


Shock Wave Therapy 


Penile bruising, dizziness, nausea, and pain at 
the injection site. 


Generally very mild in nature 


On to surgical approaches ... 


Tunical Shortening 
Procedures 


Do not use for the reduction of penile 
curvature or plaque size. 


ESWT may be used to improve penile pain 


(AUA-G Conditional Recommendation; Evidence Strength Grade B) 


Surgical Approaches 


Tunical Shortening Procedure — Reconstructive 
procedures on convex side (opposite to the 
plaque) 


Penile Lengthening Procedure — Reconstructive 
procedure on concave side (same side as plaque) 
- incision/excision & grafting 


Penile Prosthesis (manual modeling, tunical 
incision/excision + grafting) 


Tunical Shortening 
Procedures 


Nesbit Procedure (1965) — initially described for 
correction of congenital abnormalities of penis 


— Pryor (1985) applied technique to Peyronie’s 
deformities 

— Technique — circumcision incision, artificial erection, 
ellipse(s) excised — 1 mm for every 10° curvature 

— Results — simple, safe, 80% success rate 

— Drawbacks — Penile shortening (13-37%), 
urethral injury, glans numbness, hematoma, ED 
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— Modified Nesbit Procedure (Lemberger 1984, 
Yachia 1990) 


— Allis clamps used to straighten penis with 
artificial erection, longitudinal incision, 
closed horizontally (Heineke-Milkulicz 
principle) 

— Results — 90% successful straightening, 
95% preservation of erections, 80% 
satisfaction 

— Drawback — Penile shortening in 67% 
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MODIFIED CORPOROPLASTY FOR THE TREATMENT OF 
PENILE CURVATURE 


Tunical Shortening 
Procedures 


Plication Procedures 


— No excision or incision 

—Non-absorbable sutures (2-0 Ticron, 
Prolene, Tevdek) placed on opposite 
side to curvature and knots buried 

— 2-3 pairs of sutures usually used 

— Results: Success 40-100% 

— Drawbacks — Recurrence of curvature, 
penile pain and shortening 


Courtesy of W. Hellstrom 


Sutures placed 
between 

deep dorsal vein & 
dorsal arteries 
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FIGURE l. (A) Longitudinal incision on the longer portion of the tunica albuginea. (B-C) The degr ae 
correction is appreciated by pulling laterally the middle edges of the incision (B , and B,). (D) Hor izontar 
closing of the longitudinal incision. 


Dorsal Curvature 


Tunical Lengthening 
Procedures 


= Indications: Severe curvatures, marked 
penile shortening (or short penis), 
deformation, or waisting 


a Incision/excision of plaque and graft 
placement 


= Drawbacks — Sensory deficit, urethral 
injury, residual /recurrent curvature, ED 
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Grafting Materials 


Excision and Grafting 


e Autografts 


* e.g.: dermis, dura mater, tunica vaginalis, dorsal penile or 
saphenous vein, temporalis fascia, crura, fascia lata, etc. 


e Synthetic Inert Substances 


> e.g.: Dacron, Gortex, silicone with silastic borders 


e Allografts or Xenografts 
>Human cadaveric pericardium (ie Tutoplast, Coloplast, Denmark) 
>SIS (porcine small intestinal submucosa) (Cook, Indianapolis, IN) 


Slide courtesy of Laurence Levine 


Incision/Partial Excision 
& Grafting - Indications 


= Buck’s fascia entered just lateral to the 
urethra 

= Dissect the neurovascular bundle free 
for dorsal plaques and the urethra for 
ventral plaques. 

a Alternatively, dorsal approach by 
removing the dorsal vein and dissecting 
neurovascular bundle off laterally to 
expose plaque 


Advantages of PIG/PEG 
Procedure 


= Surgical Algorithms & Guidelines agree x 20y 
= Must have strong pre-op erections !!! 

= Curvature > 60 degrees 

= Significant shaft narrowing 

= Hinge-effect present 

= Extensive plaque calcification 


N.B. — Plaque and deformity stable & coitus 
compromised 2° deformity 


Ralph et al JSM 2010; 
Chung et al 2016 


Severe Curve 85° 
w/ Indent and Hinge 
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= Best opportunity to correct severe 
curvature > 60-70° 


a Only approach to reestablish girth & 
correct hinge 


= Least likely to cause further length loss 


= Most likely to enhance length with or 
without traction post-op 


Caliber & Curve 
Corrected 


Courtesy of L. Levine, M.D. 
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Complications of Grafting 


Inflatable Penile Prosthesis 


= Hematoma 
= Wound infection 
= Urinary retention or urethral injury 


= Distal sensory deficit/numbness of glans 
(neuropraxia) 


= Diminished distal rigidity (venous leak ?) 
= Graft contraction 
= Erectile dysfunction 


Patient with curvature > 70° 


= > 40%: corrected with implant alone 

= 30° or less > no adjunctive measures 

= Hourglass deformity: corrects with time 

a Inflated cylinders act as a tissue expander 

= With usage after 1 yr > straight & symmetrical 


Modeling Procedure 


BE Peony 
Reprotect & repeat modeling 
After 2 modeling sessions, deflate completely 
Pull on strings & only inflate 75% 
Then judge results — quit if <30° 
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Indications: PD & ED 


a Malleable: poor long-term Satisfaction monorsi,s uroi 1993) 
Inflatable: (AMS-CX or Coloplast Titan best; 
Never AMS-Ultrex; LGX NOT recommended) 


= Possible AEs- infection, urethral injury, distal 


sensory deficit, prosthesis failure, penile 
shortening 


Wilson SK, Delk JR: J Urol 152:1121, 1994 


Montague DK et al: J Urol 156:1633, 1996 


Protect pump with clamps Protect corporotomies 


Insert & inflate IPP to maximum 

Bend penis in opposite direction firmly 

Hold pressure for 90 seconds 

Remove clamps & inflate again ( 2 or 3 pumps) 


Wilson, Delk: J Urol 165:825, 2001 


IPP + Modeling Procedure 


= Urethral Injury: 4% 

= Corporal Rupture: 2% 

a AMS CX or Coloplast Titan 

a AMS LGX not recommended 


Wilson SK, Delk JR: J Urol 152:1121, 1994 


Montague DK et al: J Urol 156:1633, 1996 
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Take Home Messages 
Medical Therapies 


Take Home Messages 
Surgical Therapies 


> ~ 5% of the population affected 

> Heterogeneous presentation 

> Individualized Treatment 
> Review of AEs, costs, comorbidities 

> Modeling is critical in collagenase Rx 

> Not optimal for patients with PD and ED 
unresponsive to PDE5-|s 


Priapism Definition: 
Pathological condition of a penile 
erection - persists beyond or unrelated 
to sexual interest or stimulation 


4 
hours 


Sadeghi-Nejad H and Seftel A 
Current Urology Reports 2002, 3:492-498 


AFUD Thought Leader Panel, IJIR 5:S39, 
Ol 


wie 2001 


con 
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> Many will need surgery 

= Gold standard for definitive correction 
Penile plication procedures are generally safe 
with an easier learning curve 
Provide excellent results (92-99% curve 
improvement or resolution) with minimal 
morbidity 
Excision grafting considered for severe cases 
IPP and modeling for PD + ED combination 


Priapism Update 


Hossein Sadeghi-Nejad, MD, FACS 


Professor of Surgery in Urology 

Rutgers— New Jersey Medical School 
Hackensack University Medical Center 
Chief of Urology, VA NJ Health Care System 


RUTGERS 


4 f iiaceonsock! MC 


| Classification 


e Ischemic 
e Veno-occlusive or low flow. Nonsexual persistent 
erection with little or no cavernous blood flow . 
Corpora is rigid and tender to touch 


e Non-ischemic 
e Arterial or high flow. Nonsexual persistent erection 
with unregulated cavernous arterial inflow. Phallus is 
neither fully rigid nor painful 


e Stuttering 
e Ischemic priapism with intervening periods of 
detumescence 
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Classification 


Classification 


> Ischemic (veno-occlusive” or “low flow’) 
Most common variant (~ 95% of cases) 
e Trapping of mixed venous blood 
e ischemia & pressure > pain & rigidity 

> Very high ED rates (~ 90%) if > 24 hrs 


TRUE EMERGENCY 


Pryor, J. and Hehir, M. (1982) Br J Urol 


Table 2 Etiology of the 202 cases of high-flow priapism reported in the literature. 


Etiology Percentage of cases 


Traumatic/iatrogenic laceration of a penile artery 
Blunt penile trauma 
Blunt perineal trauma 
Straddle trauma 
Cavernosography 
Penile revascularization 
Malignant arrosion of penile vessels 
Inherited disease (sickle cell anemia, FABRY'S DISEASE) 
Drug abuse and intracavernous injection of prostaglandin E1 


Unknown, 


®Table compiled using data presented by Kuefer and associates.2 


Bochinski DJ et al. (2004) Erectile dysfunction and priapism. 
Nat Clin Pract Urol 1: 49-53 doi:10.1038/ncpurooo22 


Epidemiology 


> 1.5 per 100,000 person years 
°2.9 if > 40 years old 


> Much higher in “at risk” population 
> 42% - 64% prevalence in SCD 
> Sickle B-Thal > 89% probability age 20 


Eland et al; Urology, 2001, 57 (5): 970-2 
Mantadakis ey al.; J Ped Hemat Onc, 1999; 21: 518-22 
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> Non-ischemic (“high flow” or “arterial”) 


— Elevated vascular flow through corpora 
Penile/perineal trauma 


— Corpora cavernosa not fully rigid or painful 
— No hypoxia / acidosis on blood gas sampling 


Classification 
Other categories 


Recurrent (Stuttering) Priapism 
Recurring ischemic attacks, often sickle cell patients 


Refractory Priapism 
Immediately recurrent nonischemic erectile state following 


aspiration/incision of the corpora for ischemic priapism 
Veno-occlusive priapism can convert to non-ischemic priapism 


Neurogenic Priapism 
Central/Peripheral nervous dysregulation 


Idiopathic 


Drug Induced 


Incidence of Priapism in Emergency Departments in the 
United States 


Florian Roghmann,*,t,+ Andreas Becker,t,+ Jesse D. Sammon,t Miriam Ouerghi,t 
Maxine Sun,t Shyam Sukumar,t Orchidee Djahangirian,t Kevin C. Zorn,8 
Khurshid R. Ghani,t Giorgio Gandaglia,t Mani Menon,t Pierre Karakiewicz,t 
Joachim Noldust and Quoc-Dien Trinht 


THE JOURNAL OF UROLOGY” Vol. 190, 1275-128), October 201 
D American URnoLoaica AssociaTion Eoucanon ano RESEARC q 


> 5.34 per 100,000 males per year 

> 31.4% increase in summer months 
> 13.3% result in hospitalization 

> Predictors of admission: comorbidity 
profile, insurance, hospital location, 
emergency dept volume 
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Natural History 


Pathophysiology - 
Ischemic 


= Ischemic Priapism 


= Pryor 2004- reported 90% of men with ischemic 
priapism lasting 24 hours fail to regain ability to 
perform sexual intercourse 


= Montague 2003- ED rate of 35% in pts treated 
systemically with no direct relief of ischemia 


= Non-ischemic Priapism 
= Generally have preservation of erectile function 
= 62% spontaneously resolve 


Pathophysiology - Non- 
ischemic 


> Traumatic disruption of penile 
vasculature > unregulated blood entry 


> Fistula formation between cavernous 
artery and lacunar spaces > blood 
bypasses the helicine arteriolar bed 


Ischemic vs Non-ischemic 


Duration 


e Irreversible effects - combination of hypoxia, 
acidosis and glucopenia at 4 hours 


e Reperfusion injury after ischemic priapism 
resolution 


e 12 hours- Trabecular interstitial edema 
e 24 hours- sinusoidal endothelium is denuded 


¢ 48 hours- smooth muscle cells undergo 
necrosis or become transformed into fibroblast 
ike cells 


Diagnosis 


> Unique / “obvious” presentation 


> H&P — Differentiating factors 
Pain? Duration? Glans involved? 
Antecedent factors? Prior 
episodes/successful Rx? Predisposing 
conditions? Sickle crisis in SCD? 


Q Lab tests should not delay prompt Rx 


Diagnosis 


Degree of pain 
Prior h/o Prx and tx 
Anti-HTN, anticoagulants 
Anti-depressants and psychoactive 
Alcohol 
Cocaine, marijuana 
Intracavernous injections 
Sickle cell disease 


CBC, Reticulocyte count 
Electrophoresis for SCA, thalassemias 
Sickledex in acute setting 
Urine tox + Cav. blood gas 

< oCO2 > 60. pH 7.25 
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aCBC / wbc diff, Plt, urine toxicology, 


Reticulocyte count & hgb 
electrophoresis (SCD trait & hemoglobinopathies) 


aDirect aspiration of corporal blood 
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Typical Blood Gas 
Values 


Ischemic 
priapism 


Normal ABG 


Normal Mixed 40 
VBG 


Diagnosis: 
Radiologic Evaluation 


Color Doppler Ultrasound 
Lithotomy or frog-leg position 


Ischemic: minimal to absent flow in 
cavernosal arteries / within corpora 


Nonischemic: normal to high flow 
— Fistula; Pseudoaneurysm 


MRI: Unusual pathologies. Diagnose 
nonviable tissue. (access, cost, delay) 


Treatment 
Ischemic Priapism 


> Stepwise + timely / aggressive 
a nerve block 


> Aspiration 
> Irrigation when necessary 
> Injection of alpha agents 
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Penile blood gas sampling 


Treatment Goals 


»Detumescence 
»Preservation of erectile function 
> Diagnosis of etiology 


Treatment of Ischemic 
Priapism 


> Concurrently treat the underlying 
disease and emergent condition 


> Treatment proceeds in a stepwise fashion 


> Surgical shunts should be considered only after 
injection treatment has failed 


> Intercavernosal injection of phenylephrine rarely 
successful if priapism present for > 48hrs 


No fixed set of rules or a definition 
of legal of care 


AUA Gi 
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Penile aspiration and Treatment — Ischemic 
Irrigation Priapism 
18 gauge = = Corporal aspiration relieves the 


proximal » ee ` compartment syndrome 


needle F = Counteracts local acidotic and anoxic 


insertion metabolic derangements 
Bivalacqua and Burnett, Urology 2006 


Transglanular 
angiocath i = Sympathomimetic agent 

aspiration also — Better resolution of priapism; less ED 
an option AUA Guidelines, Montague et al. J Urol, 2003 


Sympathomimetic Agents Ischemic Priapism Rx 


Phenylephrine > Repeated aspirations & 


phenylephrine injections as needed 
—Preferred agent based on > Should be done before operating 


selectivity (no signif. B effect) > 48-72 hours: unlikely to resolve 
— a1 agonist. with intracavernous treatment 


— 100-200 u q 5-10 min 
— Monitor BP May require surgical shunting 


Distal Shunts Ebbehoj shunt 


First choice 
Easiest to perform 
Fewest complication rates 
Shunt (66% success) - large biopsy needle 
(73% success) - scalpel 
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Distal Shunts 


Excision of piece of tunica albugenia at tip of corpus cavernosum 
Most effective, can be attempted if other two fail 
Usually close spontaneouosly with time 
Long term patency leads to ED 
74% success 


Treatment 
Non-Ischemic Priapism 


>Different approach altogether 
> Initial Rx is OBSERVATION! 
> Aspiration is only diagnostic 


Treatment 
-Non-Ischemic Priapism 


‘Embolization possible AEs: 
|. ED (up to 50%) 

Penile gangrene 

gluteal ischemia 

Purulent cavernositis 
Perineal abscess 
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| Proximal Shunts 


Warranted if distal shunts fail 
More time consuming and technically challenging 
50% ED vs. 25% with distal shunts 


Quackels 
Shunt between corpora cavernosum and spongiosum 
77% resolution 


Grayhack _ 
Shunt between corpora cavernosum and saphenous vein 
76% resolution 


Treatment of Non-ischemic 
Priapism 


VITIAL MANAGEMEN 


> Observation 
> Ice and site-specific compression 


> Immediate embolization can be performed - should be 


counseled re. risk of ED 


ai 
> Lack of significant consequences expected from delaying 


> Corporal aspiration is of diagnostic value only 


> Selective arterial embolization 
Second line tx for failed observation 
> 78% success and 38% ED with permanent agents 


>74% success & 5% ED with temporary embolization 


(Autologous clot and absorbable gels) 


Treatment 


-Non-Ischemic Priapism 


| > Androgen blockade 


> Luprolide, Ketoconazole, 
Bicalutamide 


Small study (n=7) 

AEs (decreased libido, fatigue) 
6 out of 7 improved 

? Natural progression vs Rx 


Mwamukonga, K. Et al., (2010) J Sex Med 
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Recurrent Priapism 


RIP or “stuttering” 

Uncommon; Often sleep related 
Typically less than 3-4 hours 

28% progress to ischemic priapism 
Possible progression to corporal 
fibrosis and ED 


Morrison BF and Burnett AL, Curr Urol Report; 2012 
Montague et al, AUA Guidelines, J Urol 2003 


Recurrent Priapism 
Pathophysiology 


| Phosphodiesterase 
| -5A dysregulation in 
penile erectile 
tissue is a 
mechanism of 
priapism 


Hunter C. Champion, Trinity J. Bivalacqua, 
Eiki Takimoto, David A. Kass, Arthur L. Burnett 
Proc Natl Acad Sci 102(5), 1661-6, 2005 


Recurrent Priapism 
‘Treatment 


= Prevent future episodes 
= Acute Rx: aspiration & a-agonists 
= Hormonal manipulation 
= GnRH agonists, antagonists 
= Antiandrogens, estrogens 
= 5ARIs 
= Ketoconazole 


= Duration of treatment ??? 
= Caution in the younger population 
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Recurrent Priapism 


|m SCD most common cause 

= 72% with priapism have RIP episodes 

|a Idiopathic and neurological causes 

|æ History of prolonged (> 4 hr) priapism 
episode may predispose to RIP 


Adeyoju et al; BJU Int 2002; 90: 898-902 
Broderick and Harkaway; IJIR; 1994; 6: 9-16 


Recurrent Priapism 
Pathophysiology 


| m Penile endothelial NO deficiency 


= > cGMP-dependent protein kinase 
down regulation 


a > PDE5 dysregulation 
= Poor corp. smooth muscle tone control 
= Prolonged erection with stimuli 


Sauzeau et al; J Biol Chem 2003: 278: 9472-80 
Champion et al; Proc Natl Acad Sci 2005; 102: 1661-6 


Recurrent Priapism 
Treatment 


= Oral a-agonists 
= Digoxin 
= Terbutaline 
= Gabapentin 
= Baclofen 


Gupta et al; J Urol; 1998; 159: 1529-36 
Sadeghi-Nejad et al; J Urol 1997; 157:202 
Priyadarshi S. IJIR; 2004; 16: 424-6 
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Recurrent Priapism 
Treatment 


EUROPEAN UROLOGY 65 (2014) 480-489 


Table 9 - Recommendations on the treatment of stuttering priapism 


Recommendation 


GR = grade of recommendation. 


PDE5-| & Recurrent 
Priapism 


>Major priapism episodes were decreased 4-fold 
in patients monitored "on-treatment.“ 


> Sildenafil systematic dosing as strategy to 
prevent recurrent ischemic priapism in SCD 


Burnett et al, Am J Med; March 2014 epub 


Prevention of Recurrent Ischemic Priapism with Ketoconazole: 
Evolution of a Treatment Protocol and Patient Outcomes 


Michael P. Hoeh, MD and Laurence A. Levine, MD 


Department of Urology, Rush University Medical Center, Chicago, IL, USA 


= RESULTS: 

— No pt had ER visits for priapism on KTZ 
16/17 (94%) complete resolution 
Effective immediately after starting Rx 
No reported sexual AEs due to KTZ 
1 pt stopped due to nausea / vomiting 
14/16 discontinued after median 7 mo 

— 29 % no recurrence; 

— 78.6% partial or total resolution 


Hoeh M and Levine L: J Sex Med, 2014; 11: 197-204 
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PDE5-I & 
Recurrent Priapism 


N= Thirteen patients SCD 
e Priapism recurrences 
min 2x/week 

e Sildenafil 50 mg or 
placebo daily, 
unassociated with sleep 
or sexual activity, for 8 
weeks 

e Followed by open-label 
use of this regimen for an 
additional 8 weeks. 


‘THE AMERICAN JOURNAL | =~ DARI) 
of MEDICINE. 


Randomized Controlled Trial of 
Sildenafil for Preventing 
Recurrent Ischemic Priapism 
in Sickle Cell Disease 


Prevention of Recurrent Ischemic Priapism with Ketoconazole: 
Evolution of a Treatment Protocol and Patient Outcomes 


Michael P. Hoeh, MD and Laurence A. Levine, MD 


Department of Urology, Rush University Medical Center, Chicago, IL, USA 


= Retrospective chart review and phone 
survey of 17 patients with RIP 


Primary outcome: RIP prevention KTZ 
Daily prolonged erections pre-Rx 
ER visit per pt prior to Rx = 6.5 


DOSE: 200 TID + Prednisone 5.0 mg 2 wks, 
> KTZ 200 ghs 6 months 


Prevention of Recurrent Ischemic Priapism with Ketoconazole: 
Evolution of a Treatment Protocol and Patient Outcomes 


Michael P. Hoeh, MD and Laurence A. Levine, MD 


Department of Urology, Rush University Medical Center, Chicago, IL, USA 


RIP Ketoconazole Summary: 


— Reasonable efficacy / safety 
— Cost advantageous 
Sexual function preserved 
Current tapered dose for 6 mo 
? Long-term effects 
20-25% need to stay on the medication 


Hoeh M and Levine L: J Sex Med, 2014; 11: 197-204 
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Priapism Economics 


Emergency department average cost 
for one priapism visit: 


>If discharged home: $ 1778.00 


>If admitted for hospital stay: $ 41,909.00 


Flum AS. J Sex Med. 2012, 9: 183-298 abs. 


latrogenic Priapism 


= “Fear” of phenylephrine 

a Unfamiliarity; AE concerns 

= The majority of Peyronie’s patients 
undergoing PDDU have no or mild ED 

a Ideal study group to evaluate the 
effects of low-dose phenylephrine as 
prophylaxis for iatrogenic priapism 


KJU 


Original Article - Sexual Dysfunction/Male Infertility ® CrossMark 


www.kjurology.org. 
http//dx.doi.org/10.4111/kju.2014.55.10.665 


Prophylactic Phenylephrine for Iatrogenic Priapism: A Pilot Study 
With Peyronie's Patients 


Pengbo Jiang’, Athena Christakos', Mina Fam’, Hossein Sadeghi-Nejad™? 
ool, Newark, NJ, *Center for Male Reproductive Medicine & Microsurgery, 


> Pilot study of “prophylactic” 
reversal 
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latrogenic Priapism 


= Intracavernosal injections 

— Clinics, ED evaluation, PD evaluation 

— Many with prolonged, painful erections that 
require further pharmacologic injections, 
penile aspiration, and/or surgical intervention 

— Persistence of erection can be alarming and 
exceedingly uncomfortable for patients 

— Reversal more challenging hours after 
injection 


latrogenic Priapism 


| m Retrospective review of a group of 


Peyronie’s disease patients in our 
practice 

a Analyze the safety and efficacy of low 
dose phenylephrine as prophylaxis 
against iatrogenic priapism 


77 patients 


PGE1 
Injection 


Examination 


Re-evaluation of rigidity 
(after 45-60 min) 


Group A Group B 
1-3 rigidity 4-5 rigidity 
(33 patients) (44 patients) 


Phenylephrine 
injection 
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Results 


> No cases of ER visit post procedure or 
need for aspiration 


> Patients who potentially benefit from 
“prophylactic” phenylephrine injection 
can be identified based on post- 
procedural rigidity 


KJU ee 


http//dx.doi.org/10.411 1/kju.2014.55.10.665 


Original Article - Sexual Dysfunction/Male Infertility ® CrossMatk 
Prophylactic Phenylephrine for Iatrogenic Priapism: A Pilot Study 
With Peyronie's Patients 


Pen; m', Hossein Sadeghi-Nejad'* 


Newark, NJ, *Center for Male Reproductive Medicine & Microsurgery, 


>Consider “prophylactic” reversal 
if erection unsubsided ~ 15 min 
after completion of duplex 
Doppler ultrasound study 


Conclusion- Recurrent 
Ischemic Priapism 


1. RIP uncommon - higher 
prevalence in special populations 


2. PDE5 dysregulation 


3. Primary management goal is 
prevention of future episodes 

4. Initial Rx similar to ischemic 
priapism 

5. PDE5-ls and KTZ as targeted Rx 


Results 


> Group B (4-5 rigidity 15 min post- 
procedure) > phenylephrine (200 mcg) 


> All 44 patients receiving low dose 
phenylephrine injection achieved 
complete detumescence. 


> No hypotension (mean blood pressure 
change < 10mmHg), 


> No reports of palpitations, or other AEs 


Conclusion 


| m Early recognition is key 


= Differentiation of Ischemic and Non- 
ischemic priapism by clinical and 
laboratory exam is essential 

= Ischemic priapism is an emergency 

a Non-ischemic : Initial surveillance 


THANK YOU! 


RUTGERS 


tj | HackensackUMC 
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> Advisory Board Member: Valeant Women's Health, 
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Willow Inc., ExploraMed LLC, Aytu BioScience, 


Female Sexual Health TherapeuticsMD 


> Employee: Sprout Pharmaceuticals, Inc. (Chief Medical 
Officer) 


Question 1 The Little Blue Pill... 


> What medication revolutionized the field of Sildenafil 


female sexual medicine when it was introduced 
to the market in 19982 


Impetus for developing simple and effective treatments for 
women 


Changes in Sex Drive Have A Negative 


The Impact of Sexual Concerns On a Impact On A Woman's Relationship 
Woman's Quality of Life 

Premenopausal 

Studies have demonstrated an association between sexual LeO edness 


health and overall health and well-being in both men and Le mmunication 
neame ess commu o 


Women who are dissatisfied with their marriage have 
decreased sense of sensuality 


Women who have a more satisfying, sexually active life will Argue aboutit 
have a higher degree of satisfaction within their relationship 


Worry partner will cheat 


Majority of women in one study reported that decreased sex Worry partner might leave her 
drive negatively impacted body image & self confidence 


No effect 
Rust et al. Marital problems and sexual dysfunction: how are they related?. B J Psychiat 1988;152:629-31 
Marwick C. JAMA. 1999;281:2173-2174. 
Biddle AK, West SL, D'Aloisio AA, Wheeler SB, Borisov NN, Thorp J. Kingsberg, SA. Attitudinal Survey of Women Living with Low Sexual Desire. J Wom Health 2014; 23(10):817-23. 
Int Soc Pharmacoecon Outcomes Res (ISPOR). 2009;12:763-772 
Kingsberg, SA. Attitudinal Survey of Women Living with Low Sexual Desire. J Wom Health 2014; 23(10):817-23 
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Impact of Low Sexual Desire on Personal Life 


N=306 premenopausal women 


Kingsberg, SA. Attitudinal Survey of Women Living with Low Sexual Desire. J Wom Health 2014; 
23(10):817-23. 


PHYSIOLOGICAL BIOLOGICAL 
res 


n 


se 
Alcohol 
Domestic, Sexual, Physical Abuse 


Multifactorial 
Nature of Female 
Sexual Function 


INTERPERSONAL SOCIOCULTURAL 


Sexual d a Early education or lack thereof 
Relation c Confict with religi ultural, personal, and 
fi 


Masters and Johnson - Human Sexual 
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me 


Kaplan's Sexual Response Model: 
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The Multifactorial Nature of Female 
Sexual Function 


Psychosocial-Cultural 


R Vasoactive 
j \ 


Hormonal ( 


Medications With A Negative Impact 
On Sexual Function 


Antidepressants & mood 
stabilizers 


Histamine H2-blockers 
Hormones: oral contraceptives, 


SSRIs, SNRIs, TCAs, MAOIs 
Antipsychotics 
Benzodiazepines 
Antiepileptics 


Antihypertensives: beta-blockers, 


alpha-blockers, diuretics 
Cardiovascular agents: lipid- 


estrogens, progestins, 
antiandrogens, GnRH agonists 


Narcotics 

Amphetamines 
Anticonvulsants 

Steroids 

Tamoxifen, aromatase inhibitors 


lowering agents, digoxin 


30 Years Later, This ls What Research Has 
Taught Us About Female Sexual Response 


> Sexual neutrality 
> Fantasy may not reflect desire 


> Desire may be responsive 

> Genital and subjective arousal may not match 

> Satisfaction may not be linked to orgasm 

> Normative lessening (relationship duration/life cycle 


Basson R, et al. J Psychosom Obstet Gynecol. 2003;24:221-9 
Basson R, et al. J Sex Med 2010;7:314-326 
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Incentive-Based Model of Female 
Sexual Response 


Seeking out 
and being 
receptive to 


Emotional and 
physical satisfaction 


Basson R. Obstet Gynecol. 2001:98:350-353, 


Prevalence of Female Sexual 
Concerns vs. Dysfunction 


Sexual Compl: Sexual Problem Sexual Problem + 


Desire 38.7% 


Arousal 26.1% 


Orgasm 20.5% 


Any Dysfunction 


* N=31,581 women between 18-102 years of age; Mean age: 49 


Shifren J et al. Sexual problems and distress in United States women: prevalence and correlates. 
Obstet Gynecol 2008:112(5):970-8. 


ISSWSH: Opposition to FSIAD 
Classification 


> Exclusion of women w/ distressing sexual arousal from diagnosis or 
treatment 


>» Women with FSAD may not meet the proposed criteria for FSIAD 


> Desire and arousal dysfunctions are mediated by different biological 
factors 


> DSM-IV TR: Premenopausal women with HSDD and women with FSAD 
have distinct symptom patterns 

> Lack of clinical studies to validate the FSIAD diagnosis in the general 
population or in women w/SD symptoms 


Balon R, Clayton AH. Female Sexual Interest/Arousal Disorder: A diagnosis out of thin air. Arch Sex Behav 2014:43(7):1227-29 
Clayton AH, Kim DH. Hypoactive Sexual Desire Disorder: Separating fact from fiction. CNS Spectr 201 6:21 (1):9-11 
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Endorsement of Models of Female 
Sexual Response 


> Aim: to assess extent to which women endorse various 
models of female sexual function (Masters and Johnson, 
Kaplan, Basson) 


>» N=133 pre- and postmenopausal women b/w the ages 
of 25-69 


> Results: approx. equal proportions endorsed all 3 
models. Women endorsing Basson model had lower FSFI 
scores 


>» Heterogeneity of female sexual response 


Sand MFisher WA. Women's endorsement of models of female sexual response: the nurses’ sexuality 
study. J Sex Med 2007:4(3):708-19 


The Classification of FSD 


DSM-IV-TR DSM-V 


Hypoactive Sexual Desire Disorder Female Sexual Interest/Arousal 
+ Sexual Aversion Disorder Disorder 


Female Sexual Arousal Disorder 
Female Orgasmic Disorder Female Orgasmic Disorder 


Female Sexual Pain Disorders Genitopelvic pain/penetration 
+ Vaginismus and Dyspareunia Disorder 


ISSWSH Female Sexual Disorders 
Nomenclature (2016) 


Hypoactive Sexual Desire Disorder: 
> Lack of motivation for sexual activity 


> Decreased or absent spontaneous desire, decreased /absent responsive desire to erotic cues & stimulation, loss 
of desire to initiate or participate in sexual activity 


Female Genital Arousal Disorder: 


> Inability to develop or maintain gdequate genital response (vulvovaginallubrication, engorgement of genitalia, 
a 


sensitivity of genitalia associated with sexual activity} 

> Disorders related to: vascular injury or dysfunction and/or neurologic injury or dysfunction 
Persistent Genital Arousal Disorder: 

> Persistent or recurrent, unwanted or intrusive, distressing feelings of genital arousal, or being on verge of orgasm 
Female Orgasm Disorders: 


> Persistent or recurrent distressing compromise of orgasm frequency, intensity, timing, and/or pleasure a/w sexual 
activity 


Female Orgasmic Illness Syndrome: 


> Peripheral and/or central aversive symptoms that occur before, during, or after orgasm not related to a 
compromise of orgasm quality 
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PGAD Risk Factors 


> Spinal conditions: Tarlov cysts, mass/tumor, herniated disc 


Brain pathology: Trazodone use, abrupt d/c of antidepressant, CVA, 


seizure disorder 


Peripheral or central trigger from increased genital engorgement 


Psychologic conditions: stress, panic disorder, anxiety disorder 


Genital pathology: vestibulodynia, VVA, clitorodynia, vulvar 


dermatoses, AV malformations, pudendal neuralgia, high pelvic 


floor tone, pelvic congestion syndrome, abnormal response to 
candidal infxn 


PGAD Work Up 


> History: 

> Neurological or vascular disorders 

> Spinal/back trauma/pelvic trauma 

> Psychiatric disorders: e.g., anxiety, depression, OCD 

> Medications 
> Exam: 

>» Genital exam: trigger point testing, assess for varices 
> Labs: 

> Low utility for making diagnosis but can check hormone levels 
> Imaging: 

> Pelvic uls w/doppler (varices) 

> Spinal MRI, pelvic MRI, EEG 


Diagnosing Female Sexual Dysfunction 
In 3 Easy Steps 


a x 


Identify Sexual Health Concern 


en o uoo 


Medical/Sexual/Psychosocial 
Histories 

Focused Physical Examination 

ie Laboratory Studies 


Referrals: 
Specialized Medical Therapy 
Behavioral/Sex Therapy 

Pelvic Floor Physical Therap 


213 


The Impact Of PGAD 


> Persistent or recurrent, unwanted or intrusive, distressing 
feelings of genital arousal, or being on verge of orgasm 


>» Symptoms a/w despair, frustration, emotional lability, 
catastrophizing, suicidal thoughts 
>» Co-occurrence of OAB and restless leg syndrome 


>» Change in orgasm can occur: spontaneous, recurrent, 
aversive, absent, delayed, muted, or not a/w pleasure, 
satisfaction 


> Limited to no resolution of symptoms, or worsening of 
symptoms, with orgasm 


Treatment of PGAD 


>» No FDA-approved approved therapy for PGAD 

> No consensus on treatment 

> Try to identify and address specific inciting factor: 
> If no inciting factor identified: 


> Conservative measures: meditation/relaxation, avoidance of factors that 


worsen symptoms (sexual thoughts, pressure applied to the vulvar) 
>» Behavioral Therapy 
> Physical Therapy: pelvic floor relaxation, TENS 
> Sacral neuromodulation, Pudendal nerve blocks 


» Pharmacologic: neuromodulators, topical lidocaine, SSRI/SNRI, vilazodone, 


tramadol, varenicline 


ALLOW Algorithm 


Managing sexual dysfunction in the office setting: 
> “A”: Ask 

“L”: Legitimize 

“L”: Limitations > Refer 

“O”: Open up for further discussion and evaluation 


> 
> 
> 
> 


“W”: Work together to develop a treatment plan 


Sadovsky R, Mulhall JP. Int J Clin Pract. 2003;57:601-608 


Copyright © Oakstone Publishing, LLC, 2018. All Rights Reserved. 


Basic Screening for Sexual Function 


Legitimize importance of 
assessing sexual function 


Are you currently involved ina 
sexual relationship? 


Any sexual concerns that you would 
like to discuss or that have 
contributed to lack of sexual 
behavior? 


With men, women or both? 
Any sexual concerns or pain with 
sex? 


Adapted from Kingsberg S. Sex. Reprod, Menopause. 2(4):1-5,2004 


Name: Age: 


DS DS . 1. In the past, was your level of sexual desire or interest 
good and satisfying to you? 


Diagnostic 
Tool for HSDD 


2. Has there been a decrease in your level of sexual 
desire or interest? 


“No" to Q 1,2,4,or |g 3:Ave you bothered by your decreased level of sexual 

4 >not desire or interest? 

generalized, 4. Would you like your level of sexual desire or interest 
acquired HSDD to increase? 

“Yes” to Q 1,2,3,4 5. Pl Je all the factors that you feel may be contributing 
and “No"toQ5> to your current decrease in sexual desire or interest: 


generalized, 
acquired HSDD 


A. An operation, depression, injuries, or other medical condition 
B. Medications, drugs, or alcohol you are currently taking 
C. Pregnancy, recent childbirth, menopausal symptoms 


D. Other sexual issues you may be having (pain, decreased 
arousal or orgasm) 


E. Your partner's sexual problems 
F. Dissatisfaction with your relationship or partner 
G. Stress or fatigue 


"Yes" to Q 1,2,3,4 
and “Yes” to any 
Q5 > clinician 
uses best 
judgment to 
decide if HSDD 


Flibanserin: Boxed Warning 


WARNING: HYPOTENSION AND SYNCOPE IN CERTAIN SETTINGS 
See full prescribing information for complete boxed warning 


> Use of flibanserin and alcohol increases the risk of severe hypotension and 
syncope; therefore alcohol use is contraindicated. Before prescribing 
flibanserin, assess the likelihood of the patient abstaining from alcohol. 
Counsel patients prescribed flibanserin about the importance of abstaining 
from alcohol. 
Flibanserin is available through a restricted program called the flibanserin 
REMS program. 


Severe hypotension and syncope can occur when flibanserin is used with 


therefore, flibanserin use in these settings is contraindicated. 


moderate or strong CYP3A4 inhibitors or in patients with hepatic impairment; 
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The Biopsychosocial History 


Histories: Medical, psychosexual 


Brief Validated Questionnaires: 


Female Sexual Function Index (FSFI) 
Helps id area of sexual concern 


Identifies who's at risk for FSD 
Does not diagnose FSD 


Female Sexual Distress Scale-R (FSDS-R) 
Helps in making diagnosis of FSD by assessing distress a/w sexual concern 
Helps assess response to treatment 


Decreased Sexual Desire Screener (DSDS): 
Helps identify patients who may have acquired, generalized HSDD 


Flibanserin: Acquired, Generalized 
HSDD 


> Flibanserin is the only drug FDA-approved for the treatment of 
premenopausal women with acquired, generalized hypoactive sexual 
desire disorder (HSDD) as characterized by low sexual desire that 
causes marked distress or interpersonal difficulty and is NOT due to: 


> A co-existing medical or psychiatric condition, 
> Problems within the relationship, or 
» The effects of a medication or other drug substance 
>» FDA approvalin 10/15 
> Classified as a multifunctional serotonin agonist antagonist 


> SHT, 4 agonist, SHT,, antagonist 


> Animal studies: flibanserin increases dopamine and norepinephrine levels and 
decreases serotonin levels in the prefrontal cortex and hypothalamus. 


Bremelanotide: HSDD 


> Investigational melanocortin 4 receptor agonist 
> On-demand treatment for premenopausal women w/ HSDD 


> Single-use subcutaneous injection (autoinjector pen) 
> June, 2018: FDA accepted Bremelanotide NDA 


> Ph. 3 RECONNECT studies: Derogatis, L et al. ISM 2017:14(6), Supplement 5:e356 


> 2 double-blind, placebo-controlled, randomized parallel group studies: bremelanotide 
1.75mg vs. placebo 


> Over 600 premenopausal women in each group (n: 1,202) 
> Study Duration: 24 weeks, mean age 39 


Cozprimary Endpoints were met: statistically significant improvement in desire and decrease 
in distress for bremelanotide compared to placebo 


> Validated PRO»: FSFI-D, FSDS-DAOItem 13 


Most common AEs: nausea, flushing, headache 
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Genitourinary Syndrome of 
Menopause 


> GSM is chronic and progressive 


> Affects up to 50% of midlife and older women 
(Management of symptomatic vulvovaginal atrophy:2013 
position statement of NAMS. Menopause 2013;20:888-902) 
> Symptoms: 


> Genital dryness, burning, irritation, decreased genital 
arousal/orgasmic intensity 


» Poor vaginal lubrication during sex, discomfort with sex, impaired 
sexual function, postcoital bleeding 


» Urinary urgency, dysuria, recurrent UTIs 


Tx of GSM: Vaginal Estrogen 


> More effective than systemic estrogen for treating GSM 


> Very low doses can be used to achieve beneficial 
effects on vaginal epithelium 


> Low systemic absorption > minimizes impact on 
endometrium, breast 
> Avoid breast tenderness, endometrial stimulation, and 
withdrawal bleeding 
> Does not relieve vasomotor symptoms or preserve 
bone mineral density 


Prasterone Research 


> Phase Ill clinical trial: to confirm local effects of prasterone 
on moderate to severe dyspareunia [archer DF et al. Treatment of pain at 


sexual activity (dyspareunia) with intravaginal dehydroepiandrosterone (prasterone). Menopause 
2015:22(9):950-6) 


* Daily intravaginal prasterone for 12 weeks (6.5mg) 


Clinically and statistically significant beneficial effects on 4 co-primary 
objectives of VVA (% of vaginal parabasal cells, % of vaginal superficial cells, 
vaginal pH, moderate to severe dyspareunia) 


Serum steroid levels remained w/in normal postmeno range 
Most common AE: vaginal discharge from melting suppository (6%) 


No change in endometrial atrophy after 12 months (D. Portman, et al. 
Menopause 2015) 
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Vaginal Atrophy 


Effects of Rei ating Topical Estrogen Therapy 


Copyright Murray A. Freedman, MS, MD, 2008 Medscape 


Nonestrogen Therapies: 
Postmenopausal VVA + Dyspareunia 


Ospemifene (Selective Estrogen Receptor Modulator) 
> SERM, Route: oral; Hot flushes: most frequent TEAE (6.6% vs. placebo 3.6%) 
» No need for endometrial protection 


>» Ph3 MCT: Ospemifine showed statistically significant improvement over placebo in 
lowering vaginal pH, decreasing parabasal cells, & reducing dyspareunia 


Prasterone (intravaginal DHEA): 
Approved by FDA in 11/16 
Only FDA-approved, local non-estrogen product for dyspareunia due to menopausal 
VVA 


Intracellular conversion of DHEA to estrogen (estradiol) and androgen 
Daily use; Minimal systemic exposure 
Has not been studied in women with breast cancer 


Low Dose Vaginal Estrogen Therapy in 
Women With A History Of Estrogen- 
Receptor Positive Breast Cancer 


>» Low-dose yagnol estrogen should be used only as 24 
line therapy if nonhormonal tx not effective 


> Potential risk of small increase in circulating estrogens 

> However, no increased risk of breast cancer recurrence 
in Al and tamoxifen users with low-dose vaginal ET during 
mean 3.5 yr follow up 

> Decision about low-dose vaginal ET should involve 
oncologist 


LeRay | et al. Local estrogen therapy and risk of breast cancer recurrence amonghormone treated patients:a nested case- 
Control study. Breast Cancer Res Treat 2012;135 


ACOG Committee Opinion, 03/16 
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Use of Vaginal Estrogen In Women With A 
History Of Estrogen-Dependent Breast 


> ACOG Committee Opinion, 3/16: 


To treat the hypoestrogenic-related adverse effects of cancer 
therapies or of natural menopause in survivors 


Vaginal estrogen should be reserved for patients who are 
unresponsive to non-hormonal remedies 


Decision should be made in coordination w/a woman's 
oncologist 


Data does not show increased risk of cancer recurrence among 
women currently undergoing treatment for breast cancer or 
those with a personal history of breast cancer who use vaginal 
estrogen 


Nonhormonal Vaginal Moisturizers 


> Non-prescription, long-term relief of vaginal dryness 
> Replenish water content to vagina, improves elasticity 
> Longer duration of effect than personal lubricants 


> Often used for the treatment of atrophic vaginitis (vaginal 
dryness, itching) 


> Widely-available 


Water-Based Lubricants 


> Most widely available >» Common ingredients: 

> Safe to use with latex deionized water, glycerin, 
propylene glycol 

> Available in glycerin-free 
options 

>» Glycerin may promote 

» Do not stain vaginal inflammation and 

> Rarely cause irritation yeast infection 


condoms, sex toys 
> Tend to dry up quickly 


> Reactivate with water 


OTC Options For Addressing 
Dyspareunia Related to GSM 


1. Vaginal Moisturizers 


2. Personal Lubricants b : 


3. Skin Barriers 


Personal Lubricants 


> Relief of vaginal dryness/dyspareunia during sexual 
activity 

> Diminishes discomfort due to friction 

> Applied around external genitalia & inside vagina 

> Short duration of action 

> Types: 

> Water-based 

> Silicone-based 

> Oil-based 


Oil-Based Lubricants 


> Petroleum-based: > Natural oils: -6 
A . a € 
> Petroleum jelly, mineral oil, >» Coconut, avocado, corn 6 
baby oil olive, peanut, 


>» May promote vaginal > Non-irritating 


inflammation/irritation > Should not be used with 
> Not for use with latex latex items 
condoms 


nal á š 
> Can reduce both the É) ^ à 
effectiveness of latex items 


and prevention of STDs 
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Silicone-Based Lubricants Vaginal Stenosis - Treatment 


> Longer lasting than water- > Can be used as a massage > Mainstay of therapy: 


based lubricants oil > Vaginal dilator 


> May consider topical anesthetic, if necessary 


> Can be used in water >» More expensive than water- 


> Safe to use with latex based lubricants > Vaginal estrogen 


condoms, diaphragms, non- > Harder to wash off sheets > Non-hormonal therapy is estrogen contraindicated 

silicone toys and clothing > Duration of therapy is variable 
> Available in glycerin-free Fi 7 A 5, 

options > “If you don't use it, you lose it 


> Pelvic Floor PT 


Vaginal Rejuvenation Benefits of Energy Based Systems 


> Non-invasive 

» Avoids surgical risk 

> Less expensive than surgery 
> Less downtime than surgery 


> Can be performed by wider range of 
practitioners (e.g., NP, PA) 


> Marketing, not medical, nomenclature 


> Umbrella term to describe aesthetic and 
functional procedures to correct/restore the 
vagina and surrounding tissues 

> Treatment Spectrum: 


> Noninvasive > lubricants, hormone therapy, kegel 
exercises, energy-based systems 


> Invasive > vaginoplasty, labiaplasty, etc. 


Fractional CO2 Laser: Treatment of 
GSM 


Fractional C02 Lasers 


> Fractional microablative CO2 laser: originally designed 
for tx of acne scars, skin resurfacing and rejuvenation 


> Laser generates heat and vaporizes the water content 
of target cells 


> Production of new collagen and elastic fibers, 
remodeling of connective tissues 


> Improves vaginal elasticity and hydration of the vaginal 
walls/ relieves discomfort during penetrative intercourse 


> 510k cleared for the following indications: 


> incision, excision, ablation, vaporization & 
coagulation of body soft tissues in medical 
specialties 


> Itis not cleared for the treatment of vulvovaginal 
atrophy (VVA) 


ew treatment modality using thermo-ablative 
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Fractional C02 Laser Research 


Athanasiou S, et al.: improvement in prevalence of normal vaginal flora 
(lactobacillus) in postmenopausal women & reduction in vaginal pH after 3 
treatments 


Sokol E. and Karam M: Statistically significant improvement in vaginal pain, 
burning, itching, dryness, dyspareunia, and dysuria; no adverse events 


Sokol E. and Karam M: statistically significant improvement in VVA symptoms 
through 1 year following treatment 


Pieralli A, et al: significant improvementin VVA symptoms in breast cancer 
survivors after 3 treatments; 52% were satisfied after 11 months. No adverse 
events 


No sham arm studies, 1 laser retreatment usually indicated after 1 year 


Common FSD Referrals 


> Find a FSD specialist in your area: 
www. isswsh.org 

> Find a pelvic floor physical therapist in your 
area: www.apta.org 

> Find a certified sex therapist in your area: 
www.aasect.org 
www.sstarnet.org 
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FDA Warns Against Use Of Energy Based 
Devices For Vaginal Rejuvenation 
Procedures 


July 30, 2018: 


> Safety and effectiveness of energy-based devices to perform vaginal 
"rejuvenation" or cosmetic vaginal procedures has not been established 


> FDA has not cleared or approved any energy-based medical device 
for vaginal "rejuvenation" or vaginal cosmetic procedures, or for the 
treatment of vaginal symptoms related to menopause, urinary 
incontinence, or sexual function 


> Discuss the benefits and risks of all available treatment options for 
vaginal symptoms with your patients 


THANK YO 
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Disclosures 


Genital surgery for the MtF 
Transgender patient a No industry relationships to disclose 


a No financial relationships to disclose 
Robert Oates, MD 


Boston Medical Center 
Boston University School of Medicine 


Transgender Care at Boston Medical Center Types of ‘Bottom Surgery” 


a Center for Transgender Medicine and Surgery (CTMS) l 
= Coordination of care = Orchiectomy 


= Multidisciplinary approach 
= Endocrinology, Urology, Plastic Surgery, Internal Medicine, Nursing n Neovaginoplasty 


a Psychiatry, Behavioral Therapy, Social Work, Physical Therapy 
= Gynecology, Podiatry, ENT, Dermatology, Surgical Oncology 
a Indication/Approval Committee = “Genital Remodeling” (zero-depth vaginoplasty) 
a Endocrinologist, Urologist, Plastic Surgeon, Nurse Practitioner 
= Social Worker, Psychiatrist, Team Leader (Internist), Coordinator 
a Financial 
= Surgeons and clinic / hospital 


Goals of Surgery : Orchiectomy Surgical Technique: Orchiectomy 


= Alignment of anatomy with body Improved estrogenic effect External view of scrotum Muscle layer Deep tissues 
image = If leydig cells not totally suppressed Ductus  Spermatic 


Scrotal deterens cord 


= Slightly less scrotal bulk f septum \ l zig Tester 
May be prior to full surgery ` K Autonomic 


Relief of psychological discomfort = Neovaginoplasty / Genital Remodeling 
= The knowledge there are no testicles = Do not remove scrotal skin 


Lymphatic 
vessel 


Elimination of spironolactone Will not compromise future surgery 

= Used in conjunction with estrogens = Neovaginoplasty / Genital Remodeling ae ES z= a — _ | 
= Blocks testosterone action/production yaer panier al a led 

= Has intrinsic estrogenic effect Need to ask about parenthood ! 


‘Anatomy & Physiology, Connexions Web site. http://enx.org/content/colt1496/1.6J, Jun 19, 2013 
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Untoward events after orchiectomy 


= Scrotal hematoma = Decreased libido and erection 
= rare = Depends on level of pre-op T 
= If high, may experience hypogonadism 


a Incision breakdown = If castrate, essentially no change 


= rare 

= Decreased ejaculate volume 
= Depends on level of pre-op T 
= If high, may experience reduction 
= If castrate, essentially no change 


= Discomfort at end of spermatic cord 
= unusual 


Goals of Surgery : vaginal depth 


a Lesbian Orientation 
= Penetrative sexual activity 
= Toys / dildos 
= “How deep?” 
= Non-penetrative sexual activity 
a Still desirous of vagina 
= “How deep?” 


= Heterosexual orientation 
= Penetrative intercourse 
= Amount of tissue available 
a Penile 
= Scrotal 
= Lower abdomen 
= Peritoneum 
= Colon 


Important to individualize !! 


Patient Selection: CTMS at BMC 


Established dx of gender identity 
disorder (F64.0) 


BMI < 32 


Non-smokers 
Two letters of recommendation 


= Behavioral Health Non-diabetics 


= At least well-controlled 
18 years or older 


Good general health 
Hormonal therapy of >1 year 


Genital hair removal 


Real-life experience for >1 year 
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Goals of Surgery : Neovaginoplasty 


Alignment of anatomy with body 
image 


Relief of psychological discomfort 


One of the final stages of gender- 
confirming process 

= Augmentation mammoplasty 

= Facial feminization 


Desired Outcomes 


Improved mental health scores 
after surgery (GRS or FFS) 


Good satisfaction with appearance 
and self image 


Lowers dysphoria 


Improved well-being 


Feminine appearing vulva 
Hooded and sensate clitoris 
Urethral meatus properly located 


Vaginal depth sufficient for 
penetration (Neovaginoplasty) 
= If necessary 


Neovaginoplasty 


Clitoris with dorsal hooding- sensate 
Mucosal strip: well perfused 

Proper urethral function / location 
Labial symmetry 


Functional vagina 


Patient Selection: CTMS at BMC 


= Follow WPATH Guidelines 


= World Professional Association for Transgender Health 


a Slight local modifications 
= Smoking, BMI considerations, when to stop estrogens, etc 
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Preoperative requirements : Neovaginoplasty 


= Genital hair removal 
a Penile and scrotal skin 
a Midline distribution 
= Base of scrotum down to anus (2” strip) 
= NOT lateral to penis or scrotum 
a Laser hair removal 
a Electrolysis 
= Some insurers may cover cost 


https://commons.wikimedia.org/wiki/File:Flaccid_penis_cropped.jpg 


Relevant anatomy : Neovaginoplasty 


Deep fascia (Buck), urethra/corpus spongiosum 


Ni Spermatic cord 


N Bulbospongiosus muscle 
Ischiocavernosus muscle 


Superficial transverse perineal muscle 


Vascular and neural anatomy 
VASCULAR NERVE 


= Deep 
= Internal pudendal a. 
a Perineal a. 
a Scrotal a. 
= Common penile a. 
a Dorsal a. of penis 
= Superficial 
= External pudendal a. 
a Superficial 
= Deep 


= Deep 


= Pudendal nerve (S2-S4) 
= Perineal n. 
= Dorsal n. of penis 


= Superficial 
a Tlioinguinal n. 
= Genitofemoral n. 
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Preoperative requirements : Neovaginoplasty 


= Discontinue estrogen 4 weeks prior 
= To prevent DVTs 
= No hard data to support 


a Bowel prep day before 
a In event of rectal injury 


https://commons.wikimedia.org/wik/File:Flaccid_penis_cropped.jpg 


Cross section of the penis 


ae 
4 
a: 


Surgical Technique : Neovaginoplasty 


_—, 
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Surgical Technique : Neovaginoplasty 


a Epidural catheter 
a Lithotomy position 
a Perioperative antibiotics 


a cefazolin 
a metronidazole 


Surgical Technique : Neovaginoplasty 


a Elevation of perineal flap 


a Deepithelialization of scrotal skin 
a May be used as a free graft 
a Attached to “top” penile skin 


Surgical Technique : Neovaginoplasty 


a Penile dissection 


a Move tissues laterally 


a Expose corpus spongiosum 
a Overlying bulbospongiosis muscle 
a Down into perineum 


a Expose both corpus cavernosa 
a Overlying ischiocavernosus muscle> 
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Surgical Technique : Neovaginoplasty 


aū Markings 


Q Perineal flap 


Q Scrotal skin 


Surgical Technique : Neovaginoplasty 


a Orchiectomy 
a Take cord at external ring 


a Specimens to pathology 


Surgical Technique : Neovaginoplasty 


a Bulbospongiosis muscle 
a Originates laterally 
a Attaches in midline raphe 
a Simply surrounds corpus spongiosum 
a Anteriorly 


a Finger can be inserted in that space to 
elevate and allow cautery dissection off 


a Complete removal into perineum 
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Surgical Technique : Neovaginoplasty 


Dissection of neo-vaginal canal j y a Cauterize bleeding points 
: A- A a Recto-urethralis muscles 
Take down midline perineal body below sponge ~% J a External rectal serosal vessels 


Ş 


-AN 


» 
.) 


Dissect lateral to this as well a May irrigate rectum 
a Betadine solution 


Push corpus spongiosum anteriorly a If not sure of rectal wall integrity 


(ee 
ial 


Push rectum posteriorly a Pack with lap pad and move to penile 


dissection 


Mi 


Gently, Gently, Gently create more space 
a Superiorly to above trigone 


Surgical Technique : Neovaginoplasty Surgical Technique : Neovaginoplasty 


Degloving of penis 
a Peg'ovibg: St pen a Deconstruction of penis 


a Separation of urethra 
a Leave dorsal hood 
a circumcision incision $ > a Lateral opening on each corpora 
a Removal of cavernosal tissue 
a Creates penile skin tube 
a Forms neovagina 4 a Create strip of dorsal tunica 
= albuginea 
a NV bundle intact 


a Some prefer to dissect NV bundle 
to root 


a Glans intact on top 
a Will become neoclitoris 


Surgical Technique : Neovaginoplasty Surgical Technique : Neovaginoplasty 
a Ventrally 


skin 


cas 

eect inate or 

a a 
NA R 


= Corpus spongiosum 


= Urethra and catheter 
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Surgical Technique : Neovaginoplasty 
ee 


a Formation of neo-clitoris 


a Remove glans tissue 


a Create inverted V 


Surgical Technique : Neovaginoplasty 


a Inset of urethra 
a Anatomically correct position 


a Midline and straight 


Surgical Technique : Neovaginoplasty 


a Preparation of skin graft 
a Scrotal skin removed at beginning 


a Tubularized 


Surgical Technique : Neovaginoplasty 
a Inset of neo-clitoris 


a Tack to underlying tissue 


a Between adductor longus tendons 


Surgical Technique : Neovaginoplasty 


a Mature urethra 
a Mature neo-clitoris 
a Mucosal strip up to neoclitoris 


a Inset of perineal flap 
a Into penile skin tube 


Surgical Technique : Neovaginoplasty 


a Inset of skin graft 
a Attached to penile skin tube 


a Whole construct inverted 
a Neovaginal space 


a Tailor-tacking of labia majora 
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Surgical Technique : Neovaginoplasty 


Packing : Important 

Inserted into neovagina 
a Keeps it distended and in place 
a Fixes it to surrounding tissues 


a Allows free graft to vascularize 


Postoperative Care 


a Regular diet 

a Antibiotics x 24 hrs 

a Bed rest x 2 days 

a Epidural removed on POD#2 

= Discharge home POD#3 

a Packing and foley removed on POD#6 

a Dilation starts immediately after packing is removed 


Vaginal canal 
necrosis 
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Surgical Technique : Neovaginoplasty 


a Retention sutures 
a Keeps everything in place 


a Compression on mucosal strip 


Untoward postoperative events 
- literature review - 


SHORT TERM 
Infection (4-16%) 
Bleeding (2-10%) 
Necrosis (0.6-24%) 
UTI (4.4%) 
Urinary retention (12.8%) 
Prolapse (4.4%) 
Urethral injury (1.1-3.6%) 
Rectal injury (0.4-4.5%) 
Recto-neovaginal fistula (1-3%) 


Hematoma requiring transfusion 


Urethral strip slough 


LONG TERM 


Neovaginal stenosis (1-12%) 
Urethral fistula (1.7%) 

Abnormal urine stream (10-20%) 
Meatal stenosis (1-40%) 

Partial prolapse (1-4%) 


= Need for secondary corrections (33.7) 


Need for revision vaginoplasty (2.9%) 
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Vaginal prolapse 


Retained bulbospongiosus | 


Abnormal urine stream 


Vaginal stricture 


Results 
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Posterior vaginal 
introitus web 


Vaginal atresia 
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Goals of Surgery : Genital Remodeling 


= Alignment of anatomy with body Feminine appearing vulva / labia 
image 
4 weeks 


Hooded and sensate clitoris 
= Relief of psychological discomfort 


Urethral meatus properly located 
= One of the final stages of gender- 
confirming process 
= Augmentation mammoplasty 
= Facial feminization 


No vagina 

= No need for dilation 

= No need for hair removal 

= No complications from the vagina 


Goals of Surgery : Genital Remodeling Conclusion 


Older individuals = Strong “need” for feminine 


= Neo-vaginoplasty is an established component of treatment of 
appearance 


gender dysphoria 
No desire for penetrative sexual 


activi Discharge following da KRN : A ` ; 
ty m 3 IER a Penile inversion neo-vaginoplasty is an established gold-standard 
No “need” for the vagina = Foley and compressive dressing technique 
= Remove POD#5 


= Growing demand 


Excellent option for some patients: not everyone requires full neovaginoplasty 


Future Directions 


= More outcome studies are necessary 


thank you 


= Need for formal education and training of surgeons 


= Multidisciplinary approach to care of patients with gender 
dysphoria 


227 


Copyright © Oakstone Publishing, LLC, 2018. All Rights Reserved. 


Cancer of the Testis 


Joel Sheinfeld, M.D. 

Florence & Theodore Baumritter/ 
Enid Ancell Chair of Urologic Oncology 
Deputy Chief Urology Service 
Memorial Sloan Kettering Cancer Center 


Testicular Cancer 
Trends in Survival for all Stages 
Years 
1960 - 63 
1970 - 73 
1974 - 76 
1977 - 79 
1983 - 88 
1989 - 96 
2005 - 11 


5-yr Survival (%) 
63 
72 
79 
88 
93 
95 
97 


Reducing Morbidity and Testing Lower Bounds of Efficacy 


Late Toxicity After GCT Treatment 


Competing Risks: 2nd Cancers and Heart Disease 


3 
x 
BY 
x 
v 
E 
2 
5 
E 
5 
3 


‘Subdia RT and med RT 

— RT and CT 

= = CT only/no RT 

— Subdia RT only/no CT 
Surgery only 


Cumulative risk of 2"4 malignant 
neoplasm (SMN) or cardiovascular 
disease (CVD) by treatment among 

NSGCT survivors 


1. Chemo or RT: 
Risk of SMN or CVD greater 
than after RPLND. 


2. RT + Chemo 
Risk greater than either 
Chemo or RT. 


Time Since Diagnosis (years) 
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Disclosure Statement 


Nothing to disclose 


Germ Cell Tumors: Special Features 
(overall 5 year survival ~ 97%) 


e Occurrence in young adults 
late toxicity (2"' malignancies, CV events) 
late relapse (> 2 years after CR) 

e Chemosensitive 

¢ Consistent pattern of metastasis 


¢ Produces marker proteins (AFP/ HCG) 


e Capacity to differentiate: teratoma 


Testicular Tumors Epidemiology 
Approximately 8,500 new cases in US in 2018 


Approximately 350 deaths in US in 2018 


Most common solid malignancy in men ages 15-34 years 


Incidence increasing worldwide; more than doubled in last 40 years 


Germ cell tumors: 96% 


2-3% incidence bilateral tumors 
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Frequency of Germ Cell Tumor Histology 


Stage IH 
10% 


Stage IT 
20% 


Stage I 
10% 


Histology Frequency 


Seminoma 


Cure Rate 99%+ ~98 % ~90% 


NSGCT 33% 33% 33% 


Cure Rate 99%+ ~90% 70% -80% 


Testicular Tumors: Diagnosis 


A solid, firm, intratesticular mass is testicular 
cancer until proven otherwise. Radical 
orchiectomy is indicated. 


Delay in diagnosis very common and can 
result in more advanced stage, increased 


burden of therapy and decreased survival 
(NSGCT). 


Testicular Tumors--Presentation 


LOCAL 
Painful swelling, dull ache 
Hard firm painless mass (pathognomonic) 


METASTATIC SITES 
Back pain (RP metastasis) 
Neck mass [supraclavicular node(s)] 
Cough (pulmonary metastasis) 
GI symptoms (mass) 
CNS symptoms (brain metastasis) 
Lower extremity swelling (iliac or IVC thrombus) 


Gynecomastia 5%-10% cases 
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GCT: Risk Factors 


Cryptorchidism 


3 -14 times increased incidence 
5% - 10% develop tumor in normally descended testicle 


Atrophic testicle 
Infertility/subfertility:10%-15% GCT diagnosed during fertility w/u 


Family history: 8-10 fold increased risk for brothers; 
4-6 fold increased risk for fathers and sons 


Cannabis ?? 


Delay in diagnosis: patient +/- physician(s) 
e 


GI symptoms for 4 months 


Back pain for 8 months 


crotal sonography with doppler images 
hypoechoic vascular lesion(s) 


Solid intratesticular mass is a tumor until proven 
otherwise. Rx is radical orchiectomy 
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microlithiasis 


Testicular Microlithiasis Predicts Concurrent 
Testicular Germ Cell Tumors and 
Intratubular Germ Cell Neoplasia of 
Unclassified Type in Adults 

A Meta-Analysis and Systematic Review 

lain B. Tan, MD'; Kai K. Ang’; Boon C. Ching, MD”; Chandra Mohan, MD*; Chee K. Toh, MD"; and Min H. Tan, MD" 


BACKGROUND: There is an increasing body of literature associating testicular microlithiasis (TM), a common finding 
on testicular ultrasound, with testicular germ cell tumor (TGCT) and intratubular germ cell neoplasia of unclassified 
type (ITGCNU). Determining these associations is pertinent both clinically and biologically. To the authors’ knowledge, 
no previous systematic review or meta-analysis has been performed. METHODS: A comprehensive systematic litera- 
ture review was performed without language restrictions through July 2009 and included an exhaustive search of 
electronic databases and article references. Two reviewers extracted data independently. Studies were categorized 
according to the clinical context in which sonography was performed. The primary study outcomes were concurrent 
diagnoses of TGCT or ITGCNU, with TM. In addition, studies with prospective follow-up of patients with TM were 
reviewed. RESULTS: Thirty-three studies met inclusion criteria. TM w ssociated with an increased risk of TGCT 
in asymptomatic men. However, in referral populations, TM was associated overall with a risk ratio of 8.5 (95% confi- 
dence interval [CI]. 45-161; P < 001) for a concurrent diagnosis of TGCT and 10.5 (95% CI, 5.3-20.8; P < 000) for 
ITGCNU. Seventeen observational studies were identified in which the interval development of TGCT in patients with 
TM was reported; however, the majority of those studies did not report the follow-up of a control arm and could not 
be summarized. CONCLUSIONS: In the presence of risk factors, TM was associated with a substantially elevated risk 
of a concurrent diagnosis of TGCT and ITGCNU. The authors suggest modifications to recently proposed guidelines 
for the management of TM. Cancer 2010;116:4520-32. © 2010 American Cancer Society. 


KEYWORDS: testicular microlithiasis, germ cell neoplasms, testicular carcinoma in situ, meta-analysis. 


Testicular Tumors: Clinical Evaluatio 


History / Physical Exam 


Scrotal US 

Serum AFP, HCG, LDH 

CT Abdomen, Pelvis 

CT Chest vs CXR 

MRI brain: pure choriocarcinoma; neurologic sxs 
sno role in initial staging 
-no better accuracy over CT 


*post-chemo seminoma 
(does not distinguish teratoma from fibrosis) 
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A 5-Year Followup Study 
of Asymptomatic Men With Testicular Microlithiasis 


Bı J. DeCastro, Andrew C. Peterson* and Raymond A. Costabile 
From the Department of Urology, Madigan Army Medical Center, Tacoma, Washington, and University of Virginia School of Medicine, 
Charlottesville, Virginia 


Purpose icular microlithi an imaging entity of the testicle with questionable signific 
testicular ta 
microlith a hea asy ic population of Army volunteers 18 to 
cancer develo on. 1 followup of 63 of the 84 patients with tes 
none of thes s ance al masses. Here we report the 5-y 
ancer. 

According to the original parameters of the screening study we performed a history, genitourinary 
examination and scrotal ultrasound on 1,504 healthy army volunteers 18 to 35 years old during summer military training. 
Testicular microlithiasis was defined as greater than 6 echogenic signals found on ultrasound. We identified 84 patients] 
with testicular microlithiasis (5.6%). These men were entered into the followup phase of the study and instructed regarding] 


Comparison of followup studies 


: d No, Pts/Total No. 
No. Pts With TM (%) Pts (% No. Pts With TC (“e) Performing Solf-Examination 


845.6) Ne o 0 © 
4 6 o © 
5-Yr followup (2005) 80 63/80 (78.8) 1/63 (1.59) 


Conclusion: Testicular cancer will NOT develop in majority of men with 
microlithiasis with follow-up of 5 years. Intensive screening not cost 
effective. Recommend self-examination in men at risk. 


Sperm banking and testicular surgery 


Sperm banking PRE - orchiectomy 


Solitary testicle 


Bilateral masses 


History of contralateral orchiopexy 


Atrophic contralateral testicle 


in LOW-STAGE GC 


NO ROLE in staging or follow-up of low stage GCT 


Excess radiation; excess $$$ 


Adherence to National Comprehensive Cancer Network 
Guidelines for Testicular Cancer 


Kevin M. W T, M Shane M. Pearce, MD?, Kelly 
mo? à. m 


27% of patients with inappropriate PET scan had 
Stage I GCT (NSGCT >> Seminoma) 


5% of CSI patients had inappropriate PET scan 


Wymer et al. J Urol; 2016 
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Improved Chest Staging with CT vs CXR 


CXR can miss mediastinal disease 


CXR misses small pulmonary nodules 


i 


Testicular Cancer 
Serum Tumor Markers 


*Diagnosis 


*Staging (TNMS) 

«Monitoring response to therapy 
Monitoring for tumor recurrence 
¢Predicting prognosis and risk-directed therapy 
(in both low stage and advanced GCT) 


25 yo left testicular pain, palpable mass; 
markers: AFP: 3639 HCG: 650.1 


Hypoechoic, vascular mass 


left orch: EC / YS / (-)LVI 


3 days post — orch: HCG: 66.6; AFP 1655 
CT CAP: NORMAL 


27 yo old S/P R orch: NSGCT (+ ) LVI 
CT abd/pelvis normal; STM normal 


Serum Tumor Markers 


HCG 


Produced by 
syncytiotrophoblasts 


AFP 


Embryonal cell; yolk sac 


Half-life: 18-36 hours Half-life: 5-7 days 
False positive 
Cross-reaction LH 
Treatment induced hypogonadism 
Pituitary production of HCG 


Testosterone suppression test 


Seminoma ~ 10% elevated 
(no prognostic impact ) 


S/P left orch: EC / YS/ (- LVI); asymptomatic 
CT scan CAP normal 


07/10/14 | 07/15/14 
13:48 17:13 


Transferrin Saturation Index 
EGFR African American 
EGFR Non-African American 
EGFR Comment 


mor Markers 
Alphafetoprotein 


Beta-HCG 
Beta-HCG, Tumor Marker 


orchiectomy 
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Excludes diagnosis seminoma 
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S/P left orch: EC / YS/ (-LVI); asymptomatic 
CT scan CAP normal Serum Tumor Markers 
AFP normalized in 2 months 


OT/10/14 | 07/15/14 | 07/17/14 | 07/30/14 | 08/21/14 
1 713 11:13 1045 | 11:02 


(09/02/14 | 091414 | 10/09/14 


po — e IGCCCG Risk Intermediate 
EGFR African American J >60 A 
ETER f i Group si S2 


—o i — mmaa < 1000 1000-10,000 > 10,000 


S E ak a e < 5000 5000-50,000 > 50,000 
< 1.5x 1.5-10x > 10x 


: A ana Chemotherapy BEPx3 BEPx4 BEPx4 
CG (halt-life 36-48 hrs AFP (half-life 5-7 d) EPx4 


HCG normalized in 2 weeks 


Chemotherapy regimen based on IGCCCG risk group 


Marker status (S1-3) based on post-orchiectomy nadir 
level 


IGCCCG Risk Category Choriocarcinoma 


S LDH HCG AFP 
Stage | U/Liter (mIu/ml) (ng/ml) Choriocarcinoma not adverse 


1-1.5xULN | <5,000 | <1,000 | 7 Maaa] « 2 factor in mixed GCT 


1.5-10 x ULN|5,000-50,000| 1,000- 


>10 x ULN >50,000 >10,000 
Pure choriocarcinoma 


very high HCG 
multiple pulmonary mets 


IGCCCG Risk CTX Visceral Mets r/o brain mets 


EP x4; BEPx3 ulmonar st 4 
Good £ y Prognostic impact reflected in 


nadir post-orchiectomy HCG 
level ( IGCCCG risk) 


Intermediate BEP x 4 non-pulmonary 


Poor BEP x 4 non-pulmonary 


Management of Clinical Stage | NSGCT 


Teratoma: Histology + Biology 


ao 
= 


*Both histologically benign Low relapse rates 
no prognostic difference 
Low treatment toxicity 
Unpredictable biology 


growth Few long-term treatment sequelae (toxicity, late relapse 
malignant transformation ew long-term tre q ( Ys pse) 


Options 


*Chemoresistant Surveillance 
-Presence in 1° increases Chemotherapy 
probability of teratoma in RP 
Bilateral Nerve-sparing RPLND 


-patient selection 
- proper execution of each treatment option !!! 
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Clinical Stage | NSGCT 
what is risk of relapse?? 


NED (% 
~99% 


Factors Treatment Relapse 


—No LVI (I-A) observe ~15% 


LVI, T1-4 (1-B) observe ~45% ~99% 


observe or ~99% ~99% 


RPLND 


+STM, T1-4 (1-S) 


Clinical Stage | — II NSGCT 
Elevated Serum Tumor Markers (pre-RPLND) 


Usually reflects occult systemic disease 
Relapse Rate (%) 


Author, ref 
Socinski et al: J Urol, 1988 60% 


Rabanni et al: JCO, 2001 80% 


Stephenson et al: JCO, 2005 72% 


AVOID 1° RPLND 
THESE PATIENTS SHOULD RECEIVE INDUCTION CTX 


Embryonal Carcinoma and LVI 


: predicts for relapse on 


SNe > 
Ñ aN surveillance or pN+ at RPLND 


NO ADVERSE 
PROGNOSTIC IMPACT 
IN ADVANCED NSGCT !!! 


Embryonal carcinoma with LVI 
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Clinical Stage IS 
Elevated Serum Tumor Markers (STM) 


Usually reflects systemic disease and patients 
should receive 1° chemotherapy 


STM pre-RPLND is predictive for: 

1. Systemic relapse (100%) in clinical stage I S 
(J Urol 152:111, 1994) 

2. Relapse in low volume (pN1) RP disease 
(J Clin Oncol 19:2020, 2001) 

3. Persistent NSGCT (T STM) in high volume 

(pN2/3) RP disease 

(Proc ASCO 18:308A, 1999) 


Clinical Stage | NSGCT 


Surveillance 


2, 587 

2,169 ( >98% ) 
759 (29%) 
< 15% 

7 (4-13) months 


Vergouwe Y et al; JCO 21: 4092; 2003 


Number of evaluable pts 

Patients with NED 

Number of relapses ( all pts ) 
CS IA ( Absence of LVI ) 


Median time to relapse 


e Curability of relapsed chemo-naive patients 
-Increased burden of therapy ? 
* Compliance !!! 


= a 


EMBRYONAL CARCINOMA 
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Predictors of occult metastasis in Clinical Stage | NSGCT 


Table 2. Pooled Univariable Odds Ratios for Predictors of Occuk Metastasis in Clinical Stage I NSGCT 


Presence of Occult Metastasig 


No. of 
Patients 


Patients With 


Predictor ‘Study References No. Characteristic (%) 


Vascular invasion 
Venous, presence v absence 
Lymphatic, presence v absence 
Venous or lymphatic, presence v absence 

stology of primary tumor 
Embryonal carcinoma 
Fresence v absence 
> 50% v < 50% 
Yolk sac 
Fresence v absence 
Mature teratoma 
Fresence v absence 
Differentiated teratoma 
Presence v absence 
Pathologic stage of primary tumor 
pT2-4 v pT1 
Size of primary tumor,t cm 
>3v <3 
‘AFP serumievel 
Bevated v normal 
HCG serum level 
Bevated v normal 
Patient age.t years 
>30 v 30 
MBB-1 staining, % of cels 
>70v 270 


17,19.22,33,43,47 
17,19 22,43,47 
6.19.20 23,25,26 29,32,35 39,48,50-52 


1,007 42 
853 18 
1,364 36 


25 108.5 
3.0 to 13 
4.0068 


6.17,19 26,33,43 48,50,51 
20.39. 49.50.52 


2.0t04.4 
1704.6 


6,17,19.26,32,33,35,43,52.53 0.68 to 13 


19,26 52,53 027 to 0.74 


17,43 0.02 to 0.85 


17,29.32,33,43.50 18 to 3.8 


16.19 20.22.26 0.99 to 2.3 


16,20 24 26,29 33.52.53 0.59 to 15 


16,20 22,33,52.53 049to 18 


16,20 22,43,53 16 12t024 


212 55 r ar 20to11 


HCG. human chorionic gonadotrophin: M18- 1 monoclonal antibody ad 


"Heterogeneity of effect: surveilance studi 
tTumor size > 3 cmin references * 
tAge > 29 years in references " 


3.5 cmin reference’ 
>30 years in references? 


Vergouwe Y et al; JCO 21: 4092; 2003 


Stage I NSGCT Active Surveillance 
Initial Detection of Relapses 


NSGCT LVI- NSGCT LVI + 
n=935 n= 183 
132 (14%) 81(44%) 


relapses 


Method 1: 
detection 


Abd CT 


63 (48%) 
markers 54 (41%) 
N/A 12 (9%) 


Kollmannsberger et al; JCO 33:51; 2014 


31 (38%) 
49 (61%) 


Table 1 Clinical Stage IA, NSGCT: Active Surveillance 


Year (at month intervals) 


NCCN 


Every 6 mo 


4 


H&P and 
markers? 


Abdominal/ 
pelvic CT 


Every 2 mo Every 3 mo Every 4-6 mo Annually 


Every 4-6 mo Every 6-12mo Annually 


Chest x-ray? At mo 4 and12 Annually Annually 

Table 2 Clinical Stage IB, NSGCT: Active Surveillance 
Year (at month intervals) 

4 

Every 6 mo 


Annually Annually 


H&P and 
markers? 


Every 2 mo Every 3 mo Every 4-6 mo 


Abdominal/ 
pelvic CT 


Every 4 mo Every 4-6 mo Every 6 mo Annually 


Chest x-ray? Every 2 mo Every 3 mo Every 4-6 mo Every 6 mo 


Year (at month intervals) 


4 5 


Annually 


H&P» Every 3-6 mo Every 6-12 mo Every 6-12 mo Annually 


Abdominal/ At 3, 6, 


and 12 mo 


Every 6-12 mo Every 6-12 mo Every 12-24 mo 


As clinically indicated, consider chest CT in symptomatic patients 
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Stage INSGCT Active Surveillance 
Time to Relapse 


NSGCT LYI- NSGCT LVI+ 
n= 935 n= 183 
relapse 132 (14%) 81 (44%) 
<12 mo 
<24 mo 
<36 mo 


95 (72%) 
118 (89%) 
124 (93%) 


73 (90%) 
77 (95%) 
79 (98%) 


>36 mo 8 (7%) 


Kollmannsberger et al; JCO 33:51; 2014 


2 (2%) 


DaTeCa 
LATE 


RELAPSE 


Primary 
histology 


— Nonsemnoma 
— Semone 
imal 


SEMINOMA 


Relapse in Stage | GCT Patients 
Median f/u: 15 yr 
n=3,366 


Cumulative incidence (%) 


10 15 20 
Time to relapse (years) 


Mortensen et al. Eur Urol; 2016 


ESMO DEn E) 


kora] 


Low risk: $ 20% lexam/ markers” 


[chest x-ray 
ICT abdomen 


High risk: 2 50% 


4-5 


Physical examination Four tim Four times Four times Once/yr 


Tumour markers Four tim Four times Four times Oncesyr 


Plain radiography of the chest T T Twice Twice 
Abdominopelvic computed 


tomography 


Once (at 36 
mo) 


Scmoll et al. Ann Oncol; 2010 Albers et al. Eur Urol; 2015 Mortensen et al. Eur Urol; 2016 
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CT Chest: no role; CT pelvis: very low yield (selected cases) 


Abdominal Imaging: CT vs MRI ?? 
Both require significant expertise 


Far more experience with CT scans (tt radiation exposure) 
MRI: ||| radiation exposure; {tt $$ 
SWENOTECA has used for > 5 years 
TRISST trial: 4 arm-double randomized noninferiority trial 
3 CT vs 3 MRI (6, 18, 36 mo) 


7 CT vs 7 MRI (6, 12, 18, 24, 36, 48, 60 mo) 
MRI probably not ready for routine use in most centers now 


Stage | GCT Active Surveillance 
IGCCCG Risk of Relapses 


NSGCT LVI+ NSGCT LVI- SEMINOMA 
n= 183 n = 935 n = 1,344 


relapses 81 (44%) 132 (14%) 173 (13%) 
IGCCCG risk 
Good 76 (94%) 116 (88%) 171 (99%) 
Int 3 (4%) 13 (10%) 2 (1%) 
Poor 2 (2%) 3 (2%) -- 


STATUS 
NED 79 (98%) 126 (95%) 171 (99%) 
DOD 3 (2%) > 

Rx death 2 (2%) 1 (<1%) 


Kollmannsberger et al; JCO 33:51; 2014 


Clinical Stage I NSGCT 
Risk Adapted Chemotherapy 


Author Risk factor Regimen No. Relapse Median f/u 
(mo 


Pont VI BEP X 2 2 (2%) 79 


Cullen LVI,EC BEPX2 2 (2%) 48 
YS 
Böhlen LVI,EC, BEPX2 12%) 93 
pT2+ PYBX2 
Maroto- LVI,EC BEPX2 3 (1%) 36 
Rey 
Klepp LVI BEPX2 1 (3%) 40 
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Stage I NSGCT: Active Surveillance 
IGCCCG Risk of Relapses 


NSGCT LVI+ NSGCT LVI- 


relapses 81 (44%) 132 (14%) 
IGCCCG risk 
Good 76 (94%) 116 (88%) 
Int 3 (4%) 13 (10%) 
Poor 2 (2%) 3 (2%) 
OOOO 
STATUS 


79 (98%) 126 (95%) 
3 (2%) 
Rx death 2 (2%) 


Kollmannsberger et al; JCO 33:51; 2014 


Clinical Stage | NSGCT 
Surveillance 


Disadvantages 


Higher risk relapse than with 


Advantages CTX or RPLND 


Avoids overtreatment in: ~ 70% pt Long-term access to medical care 


IA ~ 85%-88% + burden therapy with relapse 


~ % 
eee ? Serial RP imaging (CT scans) 


Compliance 


Optimal candidates : Compliant CS IA (no LVI) 


SWENOTECA : BEP x1 


Riskgroup No.of Median age Median follow-up _Relapses Time to relapse 
patients (range), years (years) (years) 
No. K-M RR(%) Median _ Range 


All 517 29 (15-71) 7.9 2 12 0.3-3.6 
With LVI 58 29 8 8 1.1 0.3-3.6 
Without LVI 255 30 7 4 12 09-18 
LVI uncertain 30 


Relapse-free rate 


rer 1 
23 45 6 7 8 9 1011 12 
Time (years) 


~10% high risk NSGCT have teratoma in RP 


Tandstad et al. Ann Oncol; 2014 
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Clinical Stage I NSGCT 
Chemotherapy (BEP) OPENER] 


Acute Toxicity Late &/or Permanent Sequela Disadvantages 
Nephrotoxicity 
Myelosuppression Neurotoxicity Advantages pvertenmen i i pts 
Nausea & vomiting E ototoxicity ~50% IB pts o 
peripheral neuropathy 
Alopecia | risk of relapse (<3%) Short/ long-term sequelae 


Raynaud’s phenomenon 


Stomatitis ed for tertiary center less compelling 1 risk CVD/ 24 malignancies 


Hypogonadism 


Thromboembolic events Doesn’t treat teratoma 


Infertility 


Deaths Cardiac toxicity Late relapse 
Toxicity Requires serial RP imaging 


Assumes that late toxicity not significant issue 
Assumes that teratoma is not a serious consideration 


Grade1or2 ~50% Metabolic Syndrome 


Grade3or4 ~8%-15% 


Second malignancies, 


Germ Cell Tumors 
Natural History 
Ability to stage and prognosticate 


| ~10% BG 90% 


Retroperitoneal Distant 
lymph nodes metastasis 


Teratoma in Retroperitoneum 


Institution 


CSI MSKCC 
CS I, EC only MSKCC ~90% 


Primary =———> 


Clinical I-IIA Indiana 117 (N+) 7(32%) 
Clinical I-IIA MSKCC 118 (N+) 25 (21%) 


~ 10% of chemo treated CS I have untreated teratoma in RP 
Teratoma occurs in metastasis even if none in 1° 


Teratoma cannot be reliably excluded Retroperitoneum: First and often only site of metastasis 


RPLND 


RPLND remains a critical component in the management of 
selected patients with GCT 


Properly performed, RPLND is both a staging and therapeutic 
procedure, but it should ALWAYS be done with 
THERAPEUTIC INTENT 


Despite effective cisplatin-based chemotherapy, the potential 


consequences of untreated RP metastasis: [F ma 


Hypogastric 
plexus 


late relapse Leliac a. 
re-operative surgery 


somatic transformation of teratoma 


INFERIOR SURVIVAL 


>90% retrograde ejaculation => impetus for modified templates 
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Modified Template 
Seminars in Urology 2: 264, 1984 


Avoid dissection in areas thought to be at low (< 10%) 
risk for disease 


Modified RPLND Templates 
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Modified RPLND Templates 


Lange PH et al; Sem Urol, 1984 
Fossa SD et al; Eur Urol 1984 
Pizzocaro G et al; J Urol 1985 
Weissbach L et al; J Urol 1987 
Sherlog A et al; Urology 1989 
Richie J et al; J Urol 1990 
Donohue J et al; J Urol 1993 
Holtl L et al; Urology 2002 


Modified RPLND Templates 


Avoid contralateral dissection 


Avoid surgery in areas thought to be at low risk for disease 
How was risk determined?? 


W 


Weissbach L et al J Urol 138, 1987 l 
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Mapping Studies: Underestimate Retroperitoneal Disease 
cannot assess incidence of unresected RP disease 
1. Without adequate clinical follow-up 


author, yr 
Whitmore, 1973 283 
Donohue, 1982 104 
Weissbach, 1987 214 


no. follow-up 
none 
none 

22 mo. pNO(D 


42-44 mo. pN+ (II) 


2. In patients who received postoperative chemotherapy 
Weissbach study: PSII patients: PVB x 2 vs PVB x 4 


Late Relapse of Testicular Cancer 
Clinical Presentation 


SITES OF LR 


Dieckmann* 
(n=122) 


Baniel 
(n=81) 


Sheinfeld 
(n=143) 


# of sites George 


(n=83) 


RP 43 (53%) 39(47%) 118(83%) 71 (58%) 


19 (23%) 
10 (12%) 
8 (10%) 


21 (25%) 
8 (10%) 
7 (8%) 


28(19%) 
16(11%) 
13(10%) 


8 (7%) 
14 12%) 
10 (8%) 


mediastinum 


neck 


Baniel et al JCO 1995; Geldart et al BJU! 2006; Dieckmann et al J Urol 2005; 
Ravi et al BJUI 2003; George et al JCO 2003; Sheinfeld AAGUS 2018 


REOPERATIVE RETROPERITONEAL SURGERY FOR 
NONSEMINOMATOUS GERM CELL TUMOR: CLINICAL 
PRESENTATION, PATTERNS OF RECURRENCE, 
AND OUTCOME 


JAMES M. McKIERNAN, ROBERT J. MOTZER, DEAN F. BAJORIN, JENNIFER BACIK. 
GEORGE J. BOSL, anp JOEL SHEINFELD 


PC-RPLND 1°-RPLND 


5 YR DSS: 90% — 56% 


5-YR DSS: 99.3% — 86% 
p < 0.0001 


p = 0.001 


Disese Specific Survival 


9 
CAE oa 2% 6 6) 2 6s e 18 10 12 ia 


‘Survival in months Survival in months 


Redo surgery is an independent 
adverse variable 


Chemotherapy will not 
compensate for suboptimal 
surgery 
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yn a 


f vulnerable |f 


-Extra-template disease for 5 Templates 
12 RPLND right: 2%- 28%; left: 4%- 25% 
PC-RPLND right: 4%-32%; left 11%-32% 

Eggener et al. J Urol ;2007; Carver et al JCO; 2007 


Late Relapse 


Redo- RPLND: ~40% extra-template 
Baniel et al. J Urol; 1995 


McKiernan et al; Urol; 2003 


Impetus for Modified Templates °9"98%2 HERA culation 


Somatic Transformation of Teratoma 


Definition: Components of teratoma that histologically resemble 
a somatic malignancy. (e.g., PNET, enteric adenocarcinoma, 
rhabdomyosarcoma) 


1° RPLND 

PC — RPLND 
Redo RPLND 
Late Relapse 


LR: 8-10X increased incidence compared to PC-RPLND 
~12% in surveillance failures (no prior CTX) 


REDO RPLND: 6-8X increased incidence 


REOPERATIVE RETROPERITONEAL SURGERY FOR 
NONSEMINOMATOUS GERM CELL TUMOR: CLINICAL 
PRESENTATION, PATTERNS OF RECURRENCE, 
AND OUTCOME 


JAMES M. McKIERNAN, ROBERT J. MOTZER, DEAN F. BAJORIN, JENNIFER BACIK 
GEORGE J. BOSL, AND JOEL SHEINFELD 


e Late relapse > 50% 


e Pathology 
teratoma: at initial RPLND - 54%; at redo-RPLND - 56% 
somatic transformation of teratoma at redo: 20% 


Redo after 
1° RPLND PC-RPLND 
86% 50% 
63% 71% 


¢ Increased burden of therapy 
additional chemotherapy 
adjunctive procedures 


- Extra-template relapse ~ 40% 
(para-aortic most common) 
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Paraaortic Lymph Nodes: H Ar 
Exposure and Technical Demands Right Modified RPLND Templates 


eS N 


Inferior 
Vena Cava, 


Inferior Mesenteric 
~ Attery 


paraaortic nodes not included 
astric oes 


Pb 


1° RPLND Negative Ipsilateral Nodes 


Extra-Template Disease for 5* Templates Contralateral Disease Only 


Eggener SE et al, J Urol 177, 937; 2007 Laterality Right Left 


RIGHT LEFT 
Eggener 3% 5% 


2% - 28% 4% - 25% 
Weissbach 3% 5% 
increases with clinical and pathological stage 


Histologic distribution of extra-template disease virtually Leibòvitch 6% Bed 


identical to in-template disease 


* 


; Eggener > et al, J Urol, <00/ 
Foster RS BJU Int 94, 2004 WeissbachL J Urol 138, 1987 EM TEET aoz 
Janetschek G Urology 55, 2000 Nelson JB Urology 54, 1999 Leibovich BC et al, J Urol 167: 683A, 2002 


Sheinfeld J Campbell’s Urology 2005 


cal t | SET 
european Association of Urelogy eeu Etol 


Consequences of Missed Nodes during Retroperitoneal Lymph European Association of Urology 
Node Dissection and How to Avoid Them 


Glorgie: Pimsocare™; Andrea’ Guarnert Consequences of Missed Nodes during Retroperitoneal Lymph 
tne pers Were 24 Node Dissection and How to Avoid Them 


z 5 P Giorgio Pi: *, And Gi i 
tribution of retroperitoneal lymph node OO ene a EE gee 


pathologic stage IIA]disease (sum of 4. Conclusions 
templates in Donon a and Weissbach and 


Boedefeld [1 The only conclusion is that landing zones for 
Anatomic sites Right side Left side retroperitoneal lymph node metastases are too 
(92 patients) (7S patients) scattered to design a restricted template that will 
a 21 (23%) 2 allow radical RPLND and an easy nerve-sparing 
Precaval 37 (40%) 2 (27%) technique to maintain antegrade ejaculation. If a 
Interaortocaval z vie = ie 23 restricted template is used, missed nodes are to be 
Preaortic 4 
Ps a 6 (6.5%) 67 (89 %) expected, and extratemplate metastases are not the 
fault of the template but a responsibility of the 


Right iliac = - 
Coiemearers 8 (9%) CD surgeon. We have also to bear clearly in mind that 


External r qaxy chemotherapy is not a panacea for missed or 
Left iliac 3 (3%), recurrent nodal metastases (memento teratoma) 
Hilar/suprahilar Z (2%) and that prospective nerve-sparing surgery is not 
* Refers to Weissbach and Boedefeld [12] only. only technically demanding but is also safer than 

templates. 
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REN F = wea The Journal of Urology 
JOURNAL OF CLINICAL ONCOLOGY ORIGINAL REPORT 
ERL Volume 191, Issue 6, June 2014, Pages 1777-1782 


Incidence of Metastatic Nonseminomatous Germ 
Cell Tumor Outside the Boundaries of a Modified 


Postchemotherapy Retroperitoneal Lymph Node Dissection 
Brett S. Carver, Bobby Sh . Scott Egg son Stasi, Robert J. Motzer, ge J. Bosl, and Joel Sheinfeld 


Reoperative Retroperitoneal Lymph Node Dissection for 
Metastatic Germ Cell Tumors: Analysis of Local Recurrence 
and Predictors of Survival 

RIGHT LEFT Jose A. Pedrosa & - Šā, Timothy A Masterson, Kevin R. Rice, Richard Bihrie D.W. Beck, Richard 


S. Foster 


4% - 38% 11% - 32% Recurrence sites in 188 patients with unilateral testicular primary tumor by tumor side 


P No. Primary Tumor Lt Testis (%) No. Primary Tumor Rt Testis (%) 
< 1 cm residual mass: 15% Overall 100 -m E 


Periaortic 53 (53) —> 31 (35.2) 


Histologic distribution of extra-template disease virtually ->C 24 (24) 23 (26.1) 
=> Paracaval 16 (16) 33 (37.5) 


identical to in-template disease 
Pelvic 19 (19) 12 (13.6) 


Suprahilar 17 (17) 11 (12.5) 
Foster RS BJU Int 94, 2004 Weissbach L J Urol 138, 1987 Retocrural } 25.26) 21 (23.8) 
Janetschek G Urology 55, 2000 Nelson JB Urology 54, 1999 

Sheinfeld J Campbell’s Urology 2002 Not ligating lumbar vessels 


1° RPLND 


Number of Positive RP Nodes by Total RP Nodes Ipsilateral positive node(s) predicts for contralateral 


positive node(s) 


Odds Ratio 95% CI p - value 
All patients 6.28 2.1- 19.1 0.001 


Right 1° 7.91 1.5 - 43.0 0.016 


Left 1° 5.0 1.1 - 22.2 0.035 


a 
o 
© 
fe] 
< 
<= 
2 
£ 
> 
o 
> 
= 
a 
fe] 
a 
= 
© 
p 
o 
2 
E 
5 
z 


E FS >40 Nodes 2.5 0.8 -7.5 0.110* 
> 40 nodes and probability of positive lymph node(s) 
OR: 2.02 ( 1.10-3.70), p= 0.02 y 


median node count with (+) contralateral node(s): 50 


50 100 150 
Number of total nodes median node count with (-) contralateral nodes: 37 
[Thompson RH, et al: Cancer 2010 Thompson RH et al, Cancer: 2010 


PC-RPLND (Only Teratoma & Fibrosis) Bilateral Nerve-Sparing RPLND 


Total Lymph Node Count is an Independent Predictor of Recurrence 
Carver B et al, Urology 2010 


Predictors Hazard Ratio (95% C.I.) P value 


left renal vein 


Pre-surgery nodal size 1.08 (1.02, 1.15) 0.023 
Visceral metastasis 3.42 (1.21, 6.12) Anterior 


spinous 
ligament 


Number of nodes removed* 0.86 (0.64, 0.99) 


Lumbar vein 


- hypogastric 
plexus 


R. common iliac L. common iliac 


overall 


2-year predicted relapse-tree probability (%) 
2-year predicted relapse-free probability (%) 


~ F Ps Obviates need for reduced templates to preserve antegrade ejaculation 
PRRI EREA Dinbi af ncdes ini Reduces risk of understaging and undertreating retroperitoneum 
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Preservaci SEM =] =) i \ |p tero grada 1° RPLND and Clinical Outcome Over Time 
Nerve -sparing Stephenson Ad et al, JCO 2005; 23: 2781-8 


(excluding patients receiving 


adjuvant chemotherapy) 


Risk of Systemic Progression 


1989-1998 


Months 


Fig 2. Competing risk analysis of the risk of systemic progression after 
retroperitoneal lymph node dissection (RPLND) for patients not receiving 
adjuvant chemotherapy, stratified by RPLND year before and after 1999. 


Changes in Clinical Outcome Over Time . . = 
Stephenson AJ et al, JCO 2005; 23: 2781-8 Detecting Occult Systemic Disease 


MSKCC: Overall Disease MSKCC: Systemic Disease y 4 4 
Progression by Year* Progression by Year* 
0) 00 1999-2002 
A: |S eee se EAE eR 
1989-1998 
1989-1998 
: pN1 pN1 
4 


m anys reels Normal post-orchiectomy AFP and/or HCG 

Bem 1 E Ep e eer eee ab exclude IS and IIA (S1): 1 AFP and/or HCG usually reflects 
occult systemic disease 

Davis B et al; J Urol 152: 111,1994 

Sheinfel 


Months from RPLND 


* Excluding patients receiving adjuvant chemotherapy 


ee Clinical Stage | and II NSGCT 


Extra - template and/or Contralateral GCT in the RP Improved Chest Staging with CT vs CXR 
CXR misses mediastinal disease 


RP mapping studies always underestimate RP disease 


Ipsilateral disease predicts for contralateral GCT 
Thompson et al, Cancer 2010; Donohue et al, J Urol 1982 


Variable potential for unresected RP disease depending on 


template 3 
Eggener et al, J Urol 2007; Carver et al, JCO 2007 CXR misses small pulmonary nodules 


Jg > 
< g 
MSKCC: improved clinical outcomes for low-stage and PC —- RPLND 
since modified templates abandoned (independent variable) 
Stephenson et al, JCO 2005; Carver et al, JCO 2007 
4 


PRIMARY RPLND NOT INDICATED IN THESE CASES 
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-Extra-template disease for 5 Templates 
Right: 2%- 28%; left: 4%- 25% 
Eggener et al. J Urol ;2007 


eLate Relapse 
Baniel et al. J Urol; 1995 


e =] A O; : . 
Impetus ro eRenFEE Nitin Ailes KYRA Ade ejaculation 


et al; Uro 


SOPENA OF CENONE ONCOLOST 


Randomized Phase III Trial Comparing Retroperitoneal 
Lymph Node Dissection With One Course of Bleomycin 
and Etoposide Plus Cisplatin Chemotherapy in the Adjuvant 
Treatment of Clinical Stage I Nonseminomatous Testicular 
Germ Cell Tumors: AUO Trial AH 01/94 by the German 
Testicular Cancer Study Group 


Axel He 


od SBS SSIS e 


CS I NSGCT 
RPLND vs BEPx1 


randomized (ITT) 
LVI ~ 43% ( CS IB) 
Median follow-up 4.7 years 
35 patients excluded (protocol violation, seminoma — 7) 


347 =o SS to protocol (ATP) 
BEP x4 ) 


Ipsilateral RPLND 
n=174 n = 173 


32 (18%) pN+ 141 (82%) pNO 


2 relapses 


Observed 
13 relapses 
RP-7 
Scrotal — 2 
Lung - 4 


Albers et al JCO 2008 
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Low Stage NSGCT 
RPLND: bilateral, nerve-sparing 


Performed with therapeutic intent: controlled RP... reduces 
chemotherapy burden (acute and long-term toxicity) 


With more stringent selection criteria increased proportion of 
pathologic stage II with pN1 (rarely need chemotherapy) 


RP histology has remained constant (> 20% teratoma in pN+; 10% 
CS IB with unresected teratoma if observed or treated with 
CTX) and risk for late relapse 


Significant decrease in systemic relapse rates(<10%) with improved 


selection criteria....and bilateral RPLND 


TOPENIE OB OTOT CNSOUEE 


Randomized Phase III Trial Comparing Retroperitoneal 
Lymph Node Dissection With One Course of Bleomycin 
and Etoposide Plus Cisplatin Chemotherapy in the Adjuvant 
Treatment of Clinical Stage I Nonseminomatous Testicular 
Germ Cell Tumors: AUO Trial AH 01/94 by the German 
Testicular Cancer Study Group 


Axel He 


Multi - institutional study: 60 centers 


19 centers.....1 patient 

11 centers. patients 
4 centers......3 patients 
1 center 68 patients 


Recent data demonstrating clear 
correlation between volume and outcome 
outcome for complex procedures 


1° RPLND 
Acute Morbidit} 


Wound infection 


Long-term Sequelae] 


Scar 100% 


Pulmonary 


Chylous ascites (<1%) 


Lymphocele (<1%) SBO (~1%) 


H ~d O 
Pancreatic injury (<1%) Ventratnernia t 


SBO (~1%) Retrograde ejaculation <5% 


Complications 
major <5% 
minor ~5% 
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Clinical Stage | NSGCT 
RPLND 


; —— Disadvantages ——_ 


Advantages 
Overtreatment in (50% CS IB) 


isk rel 
4 riscrelapse ~ 10% - 20% receive postop CTX 
Adjuvant: 2 pN2 (decreasing) 


isk of i TX 
| risk of needing C Relapse (6%- 8%) 


removes teratoma 


isk late relapse 7 
Jerie tate rele Retrograde ejaculation < 5% 


No need for serial RP imaging | REQUIRES EXPERIENCED SURGEON 


Major surgery: acute/ long-term morbidit 


Clinical Stage Il NSGCT 


( retroperitoneal disease only; +/- elevated STM ) 
any pT/Tx; N1-3; M0; SX 


Clinical Stage II NSGCT 
Initial therapy 


RPLND 1 ° chemotherapy 
Clinical stage HA > 3 cm IIB 
selected IIB all ITC 
<3 cm) 
negative elevated 


single multiple 


absent back/flank pain 
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Clinical Stage II NSGCT 
Management following 1° RPLND 


Pathologic Criteria Relapse rate Management 
Stage (%) 
All nodes - <10% Observe 


< 2cm 10%-15% Observe if 
<5 + nodes compliant 
No ENE 


>2cm >40% Adjuvant CTX 
>6+ nodes preferable 


ENE present (B)EP x 2** 
?? 


**RPLND with therapeutic intent, post-op evaluation: NED 


If rising STM, new pulmonary nodule -- INDUCTION CHEMOTHERAPY 


Clinical Stage II NSGCT 
Chemotherapy or RPLND as initial therapy 
*Size of node(s) (Stage IIA, IIB, IIC) 


Tumor marker (AFP / HCG) status (NADIR levels post-orchiectomy) 
*Unifocal vs multifocal adenopathy 


«Symptoms (back, flank pain) 


Which patients benefit from secondary (dual) therapy: 
-Adjuvant chemotherapy after 1° RPLND 


*PC-RPLND after chemotherapy 


Clinical Stage Il NSGCT 


Rationale for Primary RPLND 


Declining relapse rates and curative as single modality in most due to 
improved selection criteria 


Removes chemoresistant GCT, particularly TERATOMA (20% - 30%) 
More favorable long-term toxicity profile compared to chemotherapy 
Serial CT imaging of abdomen unnecessary in follow-up 


25% - 30% CS IIA are pNO 


Optimal patients for Primary RPLND: 
CS IIA, small, unifocal IIB (<3 cm); NORMAL STM 
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Treatment and Outcome for Patients with IIA and IIB NSGCT 


1989-1998 1999-2002 


Patients 181 71 


Treatment 


RPLND 113 (62%) 23 (32%) 


induction chemo 68 (38%) 48 (68%) 


5year RFS % 84 98 


Syear DSS % 99 


Stephenson AJ et al JCO 2007; 25:5597-5602 


Clinical Stage Il NSGCT 


Optimal patients for Induction Chemotherapy 


eall CS IIC 


* symptomatic, contralateral, multifocal, 
CS IIB >3 cm 


*Any CS II (A-C) with elevated STM 


Clinical Stage II NSGCT 
Summary 


Importance of patient selection: 
chemotherapy 
all IIC, multifocal; >3cm and /or symptomatic IIB 
any IIA/B/C with elevated and / or rising markers 
RPLND 
NORMAL markers 
IIA, <3cm unifocal, asymptomatic IIB 


eImportance of optimal execution of selected treatment 
RPLND with curative intent 
Chemotherapy appropriate regimen according to IGCCCCG criteria 


Subset of patients require dual therapy (optimal sequencing) 
PC-RPLND all residual masses >1cm 
adjuvant chemotherapy after primary RPLND: pN2/3, noncompliant pN1 


«Adjuvant chemotherapy (B)EP x 2 
post op patient MUST be NED; 
if rising marker/ new nodule needs induction regimen 


244 


Improved Patient Selection Improved Clinical Outcomes 
CT imaging of Chest 
excluding patients with elevated STM 
excluding CS IIB >3cm 


Elevated STM (P < .0001), independent predictor of progression 


Patients with elevated STM excluded; proportion of pN+: 
low-volume (pN1) disease increased by 24% (40% vs 64%) 


Progression-free survival improved from 83% to 96% 
(p = .005) 


Excluding patients with elevated STM from primary bilateral 
RETAD reduced extent of retroperitoneal disease and risk of 
relapse 


Stephenson AJ et al, J Clin Oncol 2005; 23: 2781-8 


IGCCCG Risk Categor 
LDH HCG 


S 
U/Liter (mIu/ml) 
Ed 1-1.5 x ULN <5,000 


-5-10 x ULN | 5,000-50,000 | 1,000-10,000 


(s | >10xULN | >50,000 >10,000 


AFP 
(ng/ml) 


IGCCCG Risk Visceral Mets 


Good EP x4; BEPx3 


pulmonary 


Intermediate BEPx4 non-pulmonary 


Poor BEPx4 non-pulmonary 


Take Home Messages 


Delay in diagnosis continues to be a significant problem 


A solid intratesticular solid mass is testicular cancer until proven 
otherwise 


Scrotal sonography very useful: GCT’s are usually hypoechoic, 
vascular lesion(s) 


PET Scan has no role in initial evaluation of GCT 


Elevated AFP excludes the diagnosis of seminoma despite histology of 
orchiectomy 


Serum tumor markers that fail to normalize following orchiectomy 
usually reflect systemic disease and patients should receive 1° 
chemotherapy regardless of CT findings 


Bilateral nerve-sparing RPLND reduces risk of understaging and 
undertreating the retroperitoneum 
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IGCCCG Risk Category 
Advanced NSGCT IGCCCG =e or 
IGCCCG Risk Category Standard of Care 


Table 1. The International Germ-Cell Cancer Collaborative Group prognostic k 
grouping for seminoma and non-seminomatous germ-cell tumours Good Risk 


Parameter Intermediate Poor 


Visceral mets: pulmonary 
Marker levels: S1 


Seminoma 
a-fetoprotein Normal 
HCG y y 
Lactate dehydrogenase Any y BEP x 3 or EP x 4 
Primary Any An 

Other 


% patients 


Intermediate/Poor Risk 
Non-seminomatous germ-cell tumour Visceral mets: non-pulmonary 


a-fetoprotein <1000 
ee Marker levels: S2, S3 
Lactate dehydrogenase J 1 >10xULN 


Pulmonary mets Non-pulmonary mets (hepatic) a eis i itoneum Mediastinal BEP x4 


Non-ung 
secondary tumours 


econdary tur 
GOOD RISK POOR RISK Te patients E3 3 or VIP / TIP 


5-year survival 


PC- RPLND 


Author, year no. fibrosis teratoma viable ca 


Markers normalized 
Residual mass > 1 cm 


no controversy Donohue, 1982 51 16 (31%) 16 (31%) 19 (37%) 
Fossa, 1989 101 52 (51%) 37 (37%) 12 (12%) 
Toner, 1990 122 57 (47%) 48 (38%) 17 (14%) 
Aass,1991 173 85 (49%) 50 (25%) 38 (29%) 
Steyerberg, 1995 556 250 (45%) 236 (42%) 70 13%) 
Stenning,1998 153 45 (29%) 85 (56%) 23 (15%) 
Hendry, 2002 330 84 (25%) 218 (66%) 28 (8%) 
Oldenburg, 2003 87 58 (67%) 23 (26%) 6 (7%) 


Carver, 2005 428 214 (50%) 183 (43%) 31 (7%) 


2001861 (43% 896 (45%) 244 (12%) 


PC — RPLND Histology 


Induction Chemotherapy Postchemotherapy CT Scan < 1 cm 


fibrosis teratoma viable ca 


TUMOR 
A GONE! 


Multiple series* ~ 50% ~ 40% ~ 10% 


Incidence of viable ca has decreased over time 


Controversy has centered on the patients with 
fibrosis, particularly if residual node(s) < 1 cm 
on post-chemo CT scan 
In general, the smaller the node, the greater 


*Donohue, 1987; Toner, 1990; Aass, 1991; Fossa, 1992; Steyerberg, 1995; the controversy 
Oldenberg, 2003; Sheinfeld, 2005 = 
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NSGCT 
Observation following Chemotherapy 


Assumption that surgery resulting in fibrosis is never 
therapeutic 


Assumption that one can accurately predict fibrosis 
Assumption that small foci of teratoma are “inert” or “benign” 


Assumption that can achieve comparable patient outcomes 
with timely and appropriate treatment at relapse 


JOURNAL OF CLINICAL ONCC 


Residual mass < 1 cm 
Observation vs PC RPLND 


Most centers observe residual node(s) < 1 cm 


Risk of relapse: for < 1cm ~ 7%*; for CR <5% 


PC RPLND** 
< 1 cm; teratoma 25%, viable ca 5% 
<0.5cm; teratoma 16%; viable ca 4% 


*IU, 2010 
**MSKCC, 2006 


246 


LLC, 2018. All Rights Reserved. 


Therapeutic Benefit of a “Negative” PC-RPLND 
Pathologic Sample Error 


Approximately 15% of patients will have a “negative” 
histology following PC-RPLND with elevated STM; 
yet ~ 90% will normalize their markers 


The more extensive a “negative” PC-RPLND, the less 
likelihood of relapse 


Molecular data ?? 


Clinical Outcome of Patients with Fibrosis/Necrosis at 
Post-Chemotherapy Retroperitoneal Lymph Node Dissection for 
Advanced Germ Cell Tumors 
Roy Mano, Brett S. Carver, George J. Bosl, Robert J. Motzer, Dean F. Bajorin, 


Darren R. Feldman and Joel Sheinfeld 
Memorial Sloan Kettering Cancer Center, New York, NY 


Recurrence free survival 


100.00 200.00 300.00 


Months from surgery 


KM curves of recurrence free survival stratified by surgical templates 


NSGCT 
Postchemotherapy Residual Masses < 1 cm 


fibrosis teratoma viable ca 
0-5 mm 


Multiple series* 95 (80%) 19 (16%) 5 (4%) 
5-10 mm 


Multiple series* 130 85 (65%) 37 (29%) 8 (6%) 


*Fossa, 1992; Oldenburg, 2003; Karellas, 2006 
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Postchemotherapy Histology 
Steyerberg Model of Predicting Necrosis 


¢ Sum score (necrosis): 
-9.78 + 8.58 ° “teratoma-negative” 
+8.70 ° “AFP Normal” 


+7.61 © “HCG normal” 
False negative 


+9.69 © In (LDH) > 20% 
‘O 


-2.83 ° Sqrt (postsize) 
+0.147 ° shrinkage 


Steyerberg EW et al. J Clin Oncol 16:269, 1998 


PC —RPLND: Teratoma in Retroperitoneum 


Teratoma in 1° YES 
Beck, 2004 
Carver, 2006 


Teratoma in RP 
321 (86%) 
150 (67%) 


Teratoma in 1° NO 
Toner, 1990 
Beck, 2004 


25 (33%) 
130 (48%) 


Carver, 2006 
< 1 cm RP node 
1 -2 cm RP node 


85 (28%) 
19 (16%) 
25 (21%) 


Somatic-type Transformation of Teratoma: 
Higher incidence in LR and/or Redo RPLND 


no.pts TMT(%) | 
1° RPLND 550 2 (0.4%) 
PC-RPLND 532 18 (3%) 
Redo RPLND 56  10(18%) 


Late Relapse 69 14 (20%) 


a ` 
TERATOMA WITH SOMATIC-TYPE 
TRANSFORMATION (2° somatic malignancy) 


Unresected teratoma; 
some YS 


Definition: Components of teratoma that histologically resemble 
a somatic malignancy. (e.g., PNET, enteric adenocarcinoma, 
rhabdomyosarcoma) 


Models Predicting Postchemotherapy Necrosis 


Steyerberg EW et al; J Clin Oncol 1998 
false negative > 20% 


Albers P et al; J Urol 2004 
accuracy 75%; sensitivity 52%; PPV 67%; NPV 77% 
“clinically irrelevant model” 


Toner G et al; J Clin Oncol 1990 
accuracy 83% 


Predicting teratoma in RP 
Carver etal, JCO 2007 


Hazard ratio 95% C.I. P-value 
IGCCCG 0.61 0.35, 1.08 0.089 


24 Jine chemo 0.51 0.26, 1.0 0.048 


CT size pre- 0.77 0.7, 0.85 <0.005 
CT size post- 1.6 1.4, 1.83 <0.005 


ORCHIECTOMY 
teratoma 2.11, 5.21 
yolk sac 1.14, 2.83 
embryonal ca 0.8, 2.5 


Somatic Transformation of Teratoma 


Definition: Components of teratoma that histologically resemble 
a somatic malignancy. (e.g., PNET, enteric adenocarcinoma, 
rhabdomyosarcoma) 


1° RPLND 0.4% 
PC —- RPLND 3% 
Redo RPLND 18% 


Late Relapse 20% 


LR: 8-10X increased incidence compared to PC-RPLND 
~12% in surveillance failures (no prior CTX) 


REDO RPLND: 6-8X increased incidence 
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Elective vs Salvage PC - RPLND 


Hendry WF et al Cancer 2002; 94:1668 


Elective 


elective no. 330 112 


Complete 


Resection 288 (87%) 81(72%) 


Pathology 
GCT 
TMT 


28 (8%) 
3 (1%) 


55 (49%) 
7 (6%) 


Survival 
RFS 
os 


10 15 
Time since PAND (years) 

ws ow om «6 
Ret eet Ge 


83% 
89% 


62% 
56% 


ns 
Ed 


Relapse-Free Probability after clinical CR (< 1cm) 
(< 1cm) by IGCCCG classification (N = 141) 
15.5 YR F/U 


MEAN AGE 27YO 


Good risk 


Q and poor risk 


RELAPSES: 12 (8.5%) 
LATE RELAPSES: 5 


DOD: 4 (3%) 


Notion: all salvageable ???? 


15.5 YR F/U SO NOW 42-43 YO 


(O tate reapse | 


Relapse-Free Survival (probability) 


8 10 12 14 16 18 20 22 24 
Time Since Induction Chemotherapy (years) 


ANOTHER 35-40 YRS TO F/U 


MSKCC <1cm PC-RPLND 


25% teratoma, 5% viable ca 


No. at risk 
Good 
Inter/Poor 32 28 25 20 


109 100 88 79 76 71 6 66 53 39 22 11 
© w nn 9s 5 3 


Meticulous vigilance and timely intervention may not result in comparable survivall DOD: none 


Preservacid hnterdgrada 


TORAL ORC UINIOAL ONCOLOSE PC-RPLN D 


Incidence of Metastatic Nonseminomatous Germ 
Cell Tumor Outsi 
Postchemotherapy Retrope 


Brett S. Carver, Bobby 


Lymph Node Dissection 


Shayegan, Sco J. Motzer, George J. Bosl, and Joel Sheinfeld 


RIGHT LEFT 


4% - 38% 11% - 32% 


<1cmresidual mass: 15% 


Histologic distribution of extra-template disease virtually 
identical to in-template disease 


Foster RS BJU Int 94, 2004 
Janetschek G Urology 55, 2000 
Sheinfeld J Campbell’s Urology 2002 


Weissbach L J Urol 138, 1987 
Nelson JB Urology 54, 1999 


PC - RPLND 


Improved Clinical Outcome Over Time in Patients with Advanced NSGCT 


BILATERAL MODIFIED 


Within 15 Months After PC-RPLNO for Metastatic NSGCT 


6% Cl 


1.0610 1.22 
0.94 t0.3.99 
0.88 to 1.04 


-Extra-template disease for 5 Templates 
Right: 4% - 38% left: 11% - 32% 
Carver et al. J Clin Oncol;2007 


eLate Relapse 
Baniel et al. J Urol; 1995 


Impetus roe eTFEE- Nip ice extecserplatade ejaculation 


et al; Urol; 2003—___ 


Yoar of Surgery 
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VOLUME 28 - NUMBER 4 - FEBRUARY 1 201 


Post Chemotherapy Surgery: 
More chemo if viable GCT is found? 


JOURNAL OF CLINICAL ONCOLOGY 


: i Primary Salvage 
Weighing Risks and Benefits of Postchemotherapy Chemo (%) Chemo (%) 


Retroperitoneal Lymph Node Dissection: Not So Easy 


George J. Bos! and Robert J. Motzer, Department of Medicine, Memorial Sloan-Kettering Cancer Center, New York, NY 


Post-Op Chemo N=27 N=25 


ANSWER: 


NED 1. If first 
- Both standard options; need to account for short, intermediate and long-term risks 
chemo 
YES. 


2. If 274 
-PC-RPLND: reduce risk of RP as site for (late) relapse; TMT NED chemo 
reduce risk for salvage chemotherapy NO 
reduce need for RP imaging 


- Surveillance: fewer operations, less perioperative morbidity, less need expert surgeons 


long-term imaging RP No Post-Op Chemo 


account for teratoma in 1°; ?? limit to good risk 


Best outcomes if managed in high volume centers 


Fox et al, JCO 1993 


Viable Malignant Cells After Primary Chemotherapy for . . 
Disseminated Nonseminomatous Germ Cell Tumors: PC-RPLND and Adjunctive Procedures 
Prognostic Factors and Role of Postsurgery 
Chemotherapy—Results From an International 
Study Group 
id Rogen, 
ch, Jorg Pont, 
Gorge Pr Norge Aparicio, Craig R. Nichols, 
 Jocchirn Schrnal, Sonlay B. Kane, Stephane Culine, 


ric Mahe 


Favorable prognostic variables: 


< 10% viable cells ( p= 0.001) 
IGCCCG good risk (p= 0.01) 
complete resection (p < 0.001) 


sCR1 study recently validated in sCR2 study: Annals of Oncology, 2008 
“Complete resection of residual masses should be rigorously pursued” 4 


T s d Left colectomy, recurred hilum spleen Left colectomy 
Fox et al, 1993 “incomplete resection portends a very poor prognosis Splenectomy, distal pancreatectomy Left nephrectom 


Resect all residual mass(es) 
(Histologic discordance ~ 30%) 


SEMINOMA 


(B)EP is standard treatment for 
CS II B/C and CS IMI. 


Author, year no. % discordance 
Mandelbaum, 1983 24 29% 
Tiffany, 1986 23 35% 
Steyerberg, 1997 215 36% 
Hartmann, 1997 27 30% 
Tognini, 1998 143 31% 
McGuire, 2003 105 38% 
Shayegan,2006 130 34% 
Beese,2009 52 27% 


What about CS I and CS ITA 
seminoma? 
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Radiation for Stage | Seminoma: 20Gy = 30Gy Stage I seminoma Doe Leg vs. PA-only 


PA-Strip Dog-Leg P Value 
N=236 N=242 
Relapses 9 9 NS 


Pelvic 4 (2%) 
Treatment Am Relapses 


Se RFS 96% eee NS 


Probability of Being Relapse Free 


0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96 


ones OS at 3-years 99.3% 100% NS 


Number of patients at risk 


Time From Randomization (months) 
o 2 | 2 3 48 60 į i j į a 
Eek ie | ot | me | oo | o | el | No difference in RFS or OS but pelvic relapses + with PA-only. 
oymomo | sz | ae | ar | ms | or | wo | ri 


‘Treatment Arm | 


Either approach is reasonable but if PA-only, need to get f/u 
pelvic CTs; .°.MSKCC prefers DL 


Jones, W. G. et al. J Clin Oncol; 23:1200-1208 2005 


CS 1 Seminoma: XRT 


Stage I — Radiation Considerations 
Relapse rate = 4% 
Dose Stage RT Relapse (%) 
- No benefit of 30Gy over 20Gy (Jones et al., JCO) 
- Standard is 20 - 25.5Gy I 20-25 Gy 4% 
Port 
- Dog-leg (DL) vs. Retroperitoneal-only (RP) After RT, Increased cancer risk exists. 
- No difference in overall relapse rate (4%) but higher 1. CA colon, stomach, pancreas, others. 


pelvic relapse rate (2% vs. 0%). CT pelvis needed for RP- Colon: RR 1.9; Pancreas: RR 3.8; Stomach: RR 4.1. 
only port in f/u. 


- No prophylactic mediastinal or left SCL XRT 2. Long latency. 
Late toxicities (Travis et al. JNCI 97: 1354, 2005) 


- Secondary malignancies (2-fold increase, esp. gastric, F 5 
pancreatic, bladder, sigmoid, rectal, anal) but 50% Risk also increased after 


outside radiation port (??7?) chemotherapy. 


Stage I Seminoma — Surveillance 


Tumor Size and Rete Testis involvement are risk factors for relapse 


Stage I Seminoma — Surveillance 


- 83% relapse-free at 
5-yrs 


- 79% relapse-free at 
10-yrs 


o6 


- 69% of relapses 


p = 0.003 (log rank) rant 
occurred <2 yrs p = 0.008 (log rank) 


— 40m (=317) — present (n=176) 
> 4 om (n=281) absent (n=299) 


5 10 15 20 H 10 15 20 
Years from orchidectomy Years from orchidectomy 


Proportion relapse tree 


8 
è 
$ 
i 
2 
È 


- 7% of relapses 
occurred >6 yrs 


g 
£ 
2 o 
3 o 
E] 
e 
§ 
t 
5 
à 


. At relapse, most 
require chemo, 
some eligible for 

” ” XRT 


Tumor Size > 4cm Rete Testis Involvement 


Years from orchidectomy 


Fig 1. Relapse-free rate for all cases from date of orchidectomy. 


Word of caution: Rete testis involvement not validated 


Warde JCO 2002 Warde JCO 2002 
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Stage I Seminoma - Surveillance Clinical Stage I Seminoma 


za (http://www.nccn.org/professionals/physician_gls/pdf/testicular.pdf) 
eee 1. Surveillance. Now recommended by most 
n guidelines. 


5-yr RFR 88% 


5-yr RFR 84% 
TEENA 2. Radiation Therapy—CS I. 


p < 0.0001 (log rank) Still in NCCN Guidelines. ~4-5% relapse. 


Namber.of Prognostic Factors **Must discuss late cancer risks with patient. 
— 0(n=176) . . . 
1 (n=182) Patients who relapse will receive BOTH 


2 (n=95) RT and Chemotherapy 
. Excess Combined Risk of Second Cancer + CVD. 


Proportion relapse tree 


T r 1 
5 10 15 20 
Years from orchidectomy 


Prediction model for relapse using combination of tumor size and rete testis + 3. Risk Adapted Carbo platin. 


Word of caution: Rete testis involvement not validated Warde JCO 2002 Most don’t need it. 85% cured after orchiectomy. 


Carboplatin in CS | Seminoma Clinical Stage IIA/B(<3 cm) 
Oliver et al, Lancet 2005; Oliver et al JCO, 2011 Seminoma 


RT Carboplatin x 1 Stage RT Relapse (%) 
Patients 573 904 IIA/B (<3 cm) 30 Gy 10 %-20% 


Relapse Free 96% 94.7% 1. Radiation Therapy. Remains a standard of care. 


Rates 
HOWEVER, Must discuss late cancer risks. 
TOXICITY ~10%-20% relapse after RT 

Low platelets .'. Those who relapse will have had BOTH 
Gr 1-2 2% 12% a 

Gr 3-4 0% 4% Chemotherapy and RT — 

.. Excess Combined Risk of 

Lethargy/ Back to Work 20 Gy = Carbo Carbo < 30 Gy Second Cancer + Cardiovascular Disease. 


Radiation for Stage II Seminoma IGCCCG Risk Groups for Seminoma! 


Author Stage Relapse 
Mason (1988) TIA/B 1(4%) 


Risk Group Features 5-yrOS_ 5-yr DFS 
1c 6 (25%) Radiation is a 


Warde (1998) TIA 410%) Standard of Care 
IB 3 (13%) for Stage IIA and 
Ic 7 (50%) small IIB (<3cm) 
Patterson TIA 6 (13%) = 90% ( a NPVM) 
(2001) IB 9 (26%) 
Zagars (2001) TIA 0(0%) E 
1B 5 (13%) Large Stage IIB 
Ic 3 (12%) and Stage lic 
Classen (2003) TA 23%) Seminomas +NPVM 72% 


IB 200%) Require 10% 
Chemotherapy 


Good No organ metastases 
other than lung 86% 


Intermediate 


Chung (2004) HA 4 (8%) 
IIB 4 (13%) 
TIC 10 (63%) 


NPVM = non-pulmonary visceral metastases 


NOTE: Marker levels and primary site DON’T affect outcome 
1IGCCCG, JCO, 1997 
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IGCCCG Risk Category 
Standard of Care 


Table 1. The International Germ-Cell Cancer Collaborative Group prognostic 
grouping for seminoma and non-seminomatous germ-cell tumours 


Good Risk 
Visceral mets: pulmonary 


a-fetoprotein Normal 
HCG Any 
Lactate dehydrogenase Any 


BEP x3 or EPx4 
— Intermediate Risk 
Visceral mets: non-pulmonar 


jomatous germ-cell tumour 
a-fetoprotein <1000 1 r BEP 
x4 
HCG C 
Lactate dehydrogenase 


% patients 
5-year survival 


CS 2A/B Seminoma: NCCN Guidelines 
2. CHEMOTHERAPY 


Clin Stage Total Rel DOD Author 


2A 20 0 0 Garcia-del-Muro, JCO 2008. 
Giannis, J Cancer Res Clin 
2B 72 6** 


Oncol 2009. 
2A+2B 6+67 0 Tandstad, JCO 2011 


Systematic Review: (Giannatempo et al, Ann Oncol 2015) 
1. CS 2B relapse rate lower for Chemo than RT. 


2. Second non-GCT cancer 4% in RT, 2% in CT. 


Surveillance for CS | GCT 
Princess Margaret Hospital 


SEMINOMA 


Cumulative risk of relapse (%) 


4 cs) 2 


Time on active surveillance (mo) 


Nayan et al. Eur Urol; 2016 


Conclusions 


GCT is highly curable. 


Goal: Minimize toxicity--maintain high cure rate. Must 
remember and explain late toxicity. 


Chemotherapy important but has toxicity. 
Teratoma always considered in NSGCT. 


RPLND in NSGCT important - bilateral, nerve-sparing is 
best. Experience counts! 


Careful patient selection at each stage. 


Stage I GCT Active Surveillance 
Time to Relapse 


NSGCT LVI+ NSGCT LVI- SEMINOMA 
n= 183 n=935 n= 1,344 


relapse 81 (44%) 132 (14%) 173 (13%) 
73 (90%) 95 (72%) 73 (42%) 
77 (95%) 118 (89%) 130 (75%) 
79 (98%) 124 (93%) 160 92%) 


2 (2%) 8 (7%) 14 (8%) 


Kollmannsberger et al; JCO 33:51; 2014 


Radiation for Stage II Seminoma 


Author Stage Relapse 
Mason (1988) TIA/B 1(4%) 
TIC 6 (25%) 
Warde (1998) TIA 4 (10%) 
IB 3 (13%) 
TIC 7 (50%) 
Patterson HA 6 (13%) 
(2001) 1B 9 (26%) 
Zagars (2001) TIA 0 (0%) 


IB 5 (13%) 
IIC 3 (12%) and Stage IIC 


Classen (2003) IIA 23%) Seminomas 
IIB 2 (10%) Require 
Chung (2004) IA 4 (8%) Chemotherapy 
UB 413%) 
uc 10 (63%) 


Radiation is a 
Standard of Care 
for Stage IIA and 
small IIB (<3cm) 


Large Stage IIB 
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CS I Seminoma: Carboplatin 
(Aparacio et al, JCO, 2011) 


Risk Factors (unvalidated) 
1. Tumor < 4 or > 4 cm 
2. Rete Testis Invasion Present or Absent 


Risk Factors Treatment %Relapse Deaths 


None Surveillance 5% 0 


One Factor 
>4cm Surveillance 14% 
Rete Testis 20% 


Both Carbo x2 1.4% 


TOTAL =-=- 7% 


Median followup: 34 months 


Predicting teratoma in RP 
Carver et al, JCO 2007 


Hazard ratio 


IGCCCG 0.61 
24 line chemo 0.51 


95% C.I. 
0.35, 1.08 
0.26, 1.0 


0.089 
0.048 


CT size pre- 0.77 
CT size post- 1.6 


0.7, 0.85 
1.4, 1.83 


<0.005 
<0.005 


ORCHIECTOMY 
teratoma 2.11, 5.21 
1.14, 2.83 


0.8, 2.5 


yolk sac 
embryonal ca 


Late Relapse of Testicular Cancer 
Clinical Features 


«Distinct clinical entity 

May occur at any time 

*Chemoresistance 

*Retroperitoneum is the most common site 


«Decreased survival regardless of initial clinical stage 


P-value 
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Changes in Clinical Outcome Over Time 
Stephenson AJ et al, JCO 2005; 23: 2781-8 


MSKCC: Overall Disease 
Progression by Year* 


MSKCC: Systemic Disease 
Progression by Year* 


1999-2002 
1999-2002 


1989-1998 


P=.006 


1989-1998 


P=.002 


Months from RPLND Months from RPLND 


* Excluding patients receiving adjuvant chemotherapy 


Late Relapse of Testicular Cancer 
Definition 


Most relapses in patients with low-stage and advanced 
GCT occur within 2 years of treatment 
Relapse following a 2 year disease-free interval 


Absence of second primary GCT 


Incidence 


~ 3% - 4% and appears to be increasing 


Oldenburg et al, JCO 2006; Oldenburg et al, Br J Cancer 2006 


PE: Abnormal | 


US: Abnormal [i 


US / PE: Abnormal 


LEFSTINVSEMHABSIBUNHS 
Patients 
Fic. 2. Interval from exploratory laparotomy (Exp Lap) to induc- 
tion chemotherapy (Chemo) in individuals. Black bars repres 


patients responding to standard induction chemotherapy, Whit 
bars represent patients requiring multiple regimens, or high dose or 


Fic, 1. Results of post-laparotomy evaluation at our institu- 
All patients had either abnormal PE, sono, and/or elevated STM 
Significant time delay to chemother: progression, rising marker(s), change 
of IGCCCG risk category 
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Carcinomatosis S/P lap RPLND (pN1) 


a 4 - nf 


Clinical Stage I and II NSGCT 
Management following 12 RPLND 


Pathologic Criteria 
Stage 


pNOo 


Relapse rate 
(%) 
<10% 


Management 


All nodes - Observe 


pN1 < 2cm 
<5 + nodes 
No ENE 


>2cm 
>6+ nodes 
ENE present ?? 


10%-15% Observe if 


compliant 


Adjuvant CTX 
preferable 
(B)EP x 2** 


*“RPLND with therapeutic intent, post-op evaluation: NED 


If rising STM, new pulmonary nodule -- INDUCTION CHEMOTHERAPY 


LT TESTIS LONG MP_ 


LT TESTIS LONG 
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Seminoma: Take home messages 


Stage | 


Survival 100%, relapse w/ size >4cm or rete testis + 
Surveillance least toxic, need better risk factors 


Stage II 


IIA > XRT (10% relapse rate) or Chemo (0% relapse) 
RPLND trial 
IIB > small/solitary chemo or XRT 
> large/multifocal = chemo 


Advanced Disease 


EPx4 (MSKCC) or BEPx3 (Indiana) for good-risk 
BEPx4 for intermediate-risk (NEVER POOR-RISK) 
Post-chemo PET and size criteria for resection 
More severe desmoplastic rxn post-chemo 


Clinical Stage II NSGCT 
Summary 


«Importance of patient selection: 
chemotherapy 
all IIC, multifocal; >3cm and /or symptomatic IIB 
any IIA/B/C with elevated and / or rising markers 
RPLND 


NORMAL markers 
IIA, <3cm unifocal, asymptomatic IIB 


«Importance of optimal execution of selected treatment 
RPLND with curative intent 


Chemotherapy appropriate regimen according to IGCCCCG criteria 


*Subset of patients require dual therapy (optimal sequencing) 
PC-RPLND all residual masses >1cm 
adjuvant chemotherapy after primary RPLND: pN2/3, noncompliant pN1 


«Adjuvant chemotherapy (B)EP x 2 
post op patient MUST be NED; 
if rising marker/ new nodule needs induction regimen 


mesoa 


Synchronous masses; sperm banking, next step ?? 
SS aM- á were 


RT TESTIS LONG MP_ 


SPECIMEN: ; 
A:Testis, left, orchiectomy B:Testis, right, mass, excision C:Tumor bed #1, biopsy D:Tumor bed #2, biopsy 
E:Tumor bed #3, biopsy 


DIAGNOSIS(ES): 
A. Testis, i 7 classical type, 0.6 cm in largest dimension, not involving the tunica 


deft_orchicctomy: Seminoms, r 
albuginea. No vascular invasion identified. No tumor seen in epididymis, spermatic cord and surgical margins. The 
remaining testis shows patchy atrophy and intratubular germ cell neoplasia. 


B. Testis, right, mass, excision; Leydig cell tumor, histologically benign. The surrounding testis is unremarkable. 


C. Testis, right, tumor bed #1, biopsy: Testis with normal spermatogenesis. No tumor or atypia seen. 
D. Testis, right, tumor bed #2, biopsy: Testis with normal spermatogenesis. No tumor or atypia seen. 


IE. Testis, right, tumor bed #3, biopsy: Testis with normal spermatogenesis. No tumor or atypia seen. 
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Testicular Tumors: Clinical Evaluation 


Required 
History / Physical Exam 


Scrotal U/S 
(most RP primaries are testis in origin) 


Serum AFP, BHCG, LDH 
CXR 
CT Chest, Abdomen, Pelvis 


Only if clinically indicated 
PET scan: (post - chemo seminoma ) 
i - i no role in low-stage GCT, no better accuracy over CT 
How difficult to make dx on FS ? ' not capable of differentiating fibrosis from teratoma 
Distinguish from seminoma ? ? 
Make sure you have reliable pathology for FS 


MRI brain: pure chorio, neurologic symptoms 


A T oes 
fe) SE et) 


IGCCCG Risk Categor 
Serum Tumor Markers Standard of Pies 


. 4. Table 1. The International Germ-Cell Cancer Collaborative Group prognostic 3 
IGCCCG Risk Good Intermediate Poor Good Risk 


grouping for seminoma and non-seminomatous germ-cell tumours 


Group S1 S2 S3 o E ( Visceral mets: pulmonary 
AFP <1000  1000-10,000 > 10,000 wisn Nom ora Marker levels: SL 
HCG < 5000  5000-50,000 > 50,000 Laat yoo Any 

ea! pe EPx4 
LDH < 1.5x 1.5-10x > 10x Oter Norentng Neng nate 


secondary tumours 


Chemotherapy BEPx3 BEPx3 BEPx3 % patients 90% 


5-year survival 86% . i 
EPx4 Non-seminomatous germ-cell tumour Intermediate/Poor Risk 


a-fotoprotein int 1000-10 000 Visceral mets: non-pulmonary 
HCG <50 5000-50 000 ime 


Chemotherapy regimen based on IGCCCG risk group {slats droe ASX 15-10xULN 10% Marker levels: S2, S3 


. . ima Testis/retroperitoneum Testis/retroperitoneum Mediastinal 
Marker status (S1-3) based on post-orchiectomy nadir GEA tate SE 
secondary tumours secondary tumours secondary tumours BEP x 4 


level % patients 56% 28% 16% 


5-year survival 92% 80% 48% 


HOG. human chorionic gonadotro 


Stage INSGCT Active Surveillance 
Time to Relapse 


Laparoscopic RPLND 


Major Concerns 
IA IB 


NSGCT LVI- NSGCT LVI+ 
n= 935 n= 183 


?? Therapeutic intent 


2? Therapeutic efficacy 


Advantages (postop CTX >90%) 


Unilateral templates >95% cases 
(regardless of findings) 


relapse 132 (14%) 81 (44%) 


Reduced postop 
morbidity Unusual patterns of metastases 


<12 mo 95 (72%) 73 (90%) 
<24 mo 118 (89%) 77 (95%) 
<36 mo 124 (93%) 79 (98%) 


Shorter hospital stay cpl seeks 


Less blood loss Port site 


Faster convalescence 
Steep learning curve 


>36 mo 8 (7%) 2 (2%) 


No midline scar ?? Inconsistencies in data 


Kollmannsberger et al; JCO 33:51; 2014 
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Stage I NSGCT Active Surveillance Stage I GCT Active Surveillance 
Initial Detection of Relapses IGCCCG Risk of Relapses 


NSGCT LVI + NSGCT LVI- 


EE ——— 


NSGCT LVI- NSGCT LVI + reapse x 132 
n = 935 n = 183 IGCCCG risk 
relapses 132 (14%) 81(44%) Good 76 (94%) 116 (88%) 
Int 3 (4%) 13 (10%) 
Poor 2 (2%) 3 (2%) 


Method 1* 
detection STATUS 


Abd CT 63 (48%) 31 (38%) NED 79 (98%) 126 (95%) 


markers 54 (41%) 49 (61%) DOD 3 (2%) 
N/A 12 (9%) Rx death 2 (2%) 
Kollmannsberger et al; JCO 33:51; 2014 Kollmannsberger et al; JCO 33:51; 2014 


RPLND Stage | GCT Active Surveillance 
Initial Detection of Relapses 


* Once the decision is made to perform an RPLND, the 
surgeon should strive to maximize both the staging and NSGCT LVI+ NSGCT LVI- 
therapeutic potential of the procedure. Bilateral templates =a ae 
accomplish this. 


SEMINOMA 
n= 183 n = 935 n = 1,344 

= M O O a a O O a eee 
relapses 81 (44%) 132 (14%) 173 (13%) 


e Restricted templates unnecessarily increase probability of 
unresected RP metastasis; and despite effective cisplatin- 

based chemotherapy, the potential consequences include: Method 1* 
detection 


relapse, late relapse, re-operative RP surgery Abd CT 31 (38%) 63 (48%) 150 (87%) 


ian cal A aie neues of patients markers 43 (61%) 35 01%) 6 (3%) 
I I Int 
P N/A 12 (9%) 17 (10%) 


e Nerve-sparing techniques obviate the need for reduced 
templates 
p Kollmannsberger et al; JCO 33:51; 2014 


Complete necrosis/fibrosis 
[C] Teratoma 


| Vital malignant tumor 


Number of Patients 


Diameter of Postchemotherapy Residual Masses at CT 
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PENILE CANCER 
Update 2018 


Curtis A. Pettaway, M.D. 
Professor of Urology 
The University of Texas 


eee ene? M. D. Anderson Cancer Center 
MDAnderson 
Cancer Center 


Making Cancer History 


PENILE CANCER Update 2018 


* Incidence, Risk Factors, Prevention 
e Management of the Primary Tumor 
= Organ Preserving Strategies 
e Management of the Inguinal Region 

= Clinical Node Negative 
= Minimally invasive staging 
= Clinically Positive nodes 
= Assessment 


= Adjuvant/Neoadjuvant therapy 
= InPACT Trial! 


PENILE CARCINOMA 
Risk Factors 


Prior to Puberty 


e Lack of neonatal 
circumcision 


e Poor hygiene 
e Phimosis 


Maden et al.: J. Natl. Cancer Inst., 85:1993 
Reddy et al.: Urology, 24: 1984 
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Penile Carcinoma 
Demographics 


Incidence (1:2) 
e <1 case per 100,000 US males 
* 26,300 cases worldwide 
+ 2-4 fold higher incidence 
¢Cuba 
+ Brazil 
¢ Columbia 
«Paraguay 
¢India 
+ Thailand 
Age @ Diagnosis (3) 
* 55% <60 
* 30% <50 


ncein 5 continents Volume V: 1992 
ppl 3):83/11-25, 2006 


PENILE CARCINOMA 


Risk Factors 


After Puberty 

Number of Sexual Partners 
HPV Infection 

— viral warts 6,11 

— Cancer 16,18,31,33,45,52,58 
Tobacco Products 

— Cigarette Smoke 

— Chewing Tobacco 

— Areca Nut (Snuff) 
Inflammation 

Trauma, rash 
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PENILE CARCINOMA 


MODEL FOR PREVENTION 


Birth Puberty 


Routine 
Circumcision Hygiene ney 


Vaccination 


Penile Cancer 
Ø Tobacco 50 Years 


U.S. ACIP approved routine vaccination of females - 2006 
Ages 11-12, catch-up 13-26 years 


U.S. ACIP approved routine vaccination of males - 2011 
Ages 11-12, catch-up 13-21 years 


U.S. ACIP approved Nine valent vaccination of males/females - 2014 


Ages 9-26 


PENILE CARCINOMA 
Evaluation 


History 
Physical Examination 
— Penis 
— Inguinal Lymph Nodes 
Imaging 
— Penis- MRI 
— Inguinal lymph nodes- MRI, CT scan, 
Ultrasound guided FNA, PET/CT scan 
Lesion Biopsy 
— Establishes diagnosis, grade, and pT 
stage 
+ Excisional 
+ Incisional 


— Punch Biopsy 


Penile Cancer: Stage T2 
MRI 


Figure 4. Ulcerating lesion on the glans (white arrowheads, 
with a white arrow showing the ulcerated part), pT2 on 
histology and correctly called T2 on MRI. CC, corpus 
cavernosum; S, the spongiosal part of the glans. 


Kirkham. Br J Radiol 85(1):S86-93 


Carcinoma of Penis: Diagnosis 


« Location 
— Glans - 48% 
— Prepuce (foreskin) - 21% 
— Glans & prepuce - 9% 
— Coronal sulcus — 6% 
— Shaft <2% 


+ Implication 
— Amenable to early diagnosis j 
and treatment } 
— Delayed presention common! 


Sufrin and Huban 1991 Netter Images 


TMN Staging 
American Joint Committee ( AJCC) on Cancer 
Staging for Penile Cancer: Eighth Edition 


Primary tumor cannot be assessed 
No evidence of primary tumor 


Carcinoma in situ (Penile intraepithelial neoplasia 
[PeIN]) 

Noninvasive localized squamous cell carcinoma 
T Criteria 
Gi 


mor invades lamina propria 
dermis, lamina propria, or 


epidermis 
All sites with or 


“Tumor is without Iymphoy 
nd is not high gr: 


Tumor exhibits lymphovascular inva Tare rom drow orth 
on or is high grade (i.e., grade 3 or FIG, 3. T2a, T% and T3 tumor survival curves 


ss into corpus spongiosum (either glans 


Pettaway et al. Penis: In AJCC Cancer Staging Manual 8. Springer 2017 
Leljte et al. J Urol 180: 933, 2008 


Penile Cancer: Stage T3 


Sagittal T2-weighted image shows large hypointense tumor mass replacing 
glans and extending to the shaft infiltrating corpora cavernosa 


Kocharet al. Eur Radiol 20:36, 2010| 
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Penile Carcinoma 


Penile Cancer 
Traditional Amputation 


Natural History: 


¢ Provides excellent local 
control 


> Recurrence 0-8% 


+ Primary lesion 


e Diss@iMination 
— Lymphatic +++ 
— Hematogenous +/- A A p i 
j hA e Necessary in bulky 
¢ Metastases (lungs, liver, bone, brain) Stage T2-T4 


Death > regional complications = e Stratifies patient risk 
> for Lymph node 
metastasis 


i 3 Pettaway CA et al: Tumors of the penis. In: Campbell-Walsh Urology, 9th ed. WB Saunders 2007; p 959. 
ON n Djajadiningratet al J Urol 192: 120, 2013 


Penile Amputation: The Problem =a Cancer : 
Organ Preservation Strategies 


* Young age @ Diagnosis 
= Medea 82 yers Goals 
— 43% <60 
— 30% <50 


e Traditional Amputation Decreases Sexual Quality of Life‘) 
— VErectile Function 8/18 (44%) z 
A Eis tase e Effective Local Control 
— U Frequency 12/18 (66%) 


— Satisfaction 10/18 (55%) ë Organ Functionality 


+ Regret 
— 30% would choose penile preservation over longer survival ` 
e Cosmetic Appearance 
Psychological well being/stress 


— Impaired in up to 40% of patients 
— Depressive symptoms in up to 31% of patients 


(1) Hegarty et al. BJU Int. 98:526, 2006. 


(4) Maddineni et al. BMC Urology 9:8, 2009. 


Penile Preservation: Observations Penile Carcinoma ; 
Organ Preservation Strategies: Selection 


+ Optimal Tumors 
3 P — Tis, Ta, T1 Grade 1-2 
Agrawal perform rtial or lam ion ae 
grawa! perio ed partial or total amputations * Easier to obtain local control 
— Measured microscopic extent from gross * Metastatic rates 0 - 10% 
+ Procedures 


margin 3 
>Glans resurfacing 


* Grade l-ll, only 13% extended to 5mm >Laser ablation 
>Excisions/reconstruction 


¢ Grade lll, 41% to 5mm, 25% extended to 
* Select Tumors 


10mm — Distal T2, Low grade 
— “2 cm tumor free”margin not supported! + Procedures 
>Glans sparing excisions 


>Glansectomy with 


(1) Agrawal et al., Brit J Urol 85:299, 2000 — 64 patients, Clinical Stage > T2 
No skip lesions noted. Recommend: 10 mm margin Grades 1-2, 15 mm margin Grade 3 reconstruction 
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Penile Carcinoma In Situ 


Treatment Options 


Surgical Excision 

— 5mm margin, underlying 
tissue 

— Glans resurfacing 

Laser 

— CO,, Neodymium:YAG, KTP 

Moh's Excision 

— Pathologic expertise, 
facilities 

Topical therapy 

— 5 Flourouracil 

— Imiquimod 


Gerber, J. Urol., 151:1994 


Shabbiret al Eur Urol 2011 


Penile Carcinoma In Situ 
Laser Therapy 


Treated Area 


Series Cancer Premalignant No. Local 
Patients Recurrence 
Number (%) 


Carcinoma In Situ Glans Penis 
Topical Therapy 


Table 3 ~ Overall response rates, local toxicity, and adverse events 
after 5-fluorouracil or imiquimod treatment 


Treatment CR R NR Local toxicity Adverse events 


uo B 4 
E E E i) 


CR complete responders; PR= partial responders; NR» nonresponders; 
5.40 «5 furouacl IQ» imiquimod 

* Sven PR developed subsequent complete response (fve folowing 
subsequent 5-FU and two following subsequent 1Q treatments), 

Two patients received second line IQ because they had previous faled 
SFU treatments at other centres before referral, 


Alnajjar, et. al. European Urology 2012. 44 eligible patients treated with 5-fluorouracil or imiquimod. Mean FU=34mos 


Penile Carcinoma In Situ 
Laser Therapy 


Mean 
Follow- 
ups (mos) 


Van 5 (26) 
Bezooijen” 


Meijer? 4 (67) 


eitjen 


*5% Acetic Acid used to treat additional areas. 
( J Urol 166:1670, 2001, Neodymium: YAG or CO, Laser, mean follow-up = 25 mos. 
© Urology 69:759, 2007, Neodymium: YAG Laser, mean follow-up = 38 mos. 

© Urology 52:559, 1998, CO, KTP, Neodymium: YAG, mean follow-up = 58 mos. 

J Urol 168:2418, 2002, Neodymium: YAG Laser, mean follow-up = 47 mos. 


Penile Squamous Carcinoma in Situ 
Glans Resurfacing: University College 


Experience 2001-2010 


Patients 
— Total Glans Resurfacing (TGR) 
+ N=10 


+ N=15 


Follow-up 

— Every 3 mos. x 2 yrs. 

— Every 6 mos. x 2 yrs. 

— Mean = 29 mos. (2-120) 
Graft Take 

— 24/25 (96%) 
No Post-Op Complications 


‘Shabbir etal. Eur Urol 59:142, 2011 
Hegarty, et al. World Journal of Urology, 2008 


25 


Traditional Amputation: Glans Penis 


Courtesy: Von Poppel 
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Cumulative risk of recurrence, % 
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Glans Penis Tumor 
Glansectomy 


Penile Cancer 
Organ Sparing Surgery 
Local Relapse 


— Norecuence 

it 

Pe tant ennndbendennntnses = «Local recurence 
a Regn recurence 


s+ Distant recurrence 


O 2 M %4 © 2M % 108 10 
Time ater recurrence (months) 


Time from diagnosis, mo 


Figure 2. Disease specific survival after local, regional and distal 
recurrence. 


isk of local recurrence (Kaplan-Meier 


Predictors 

Grade 3, p = 0.003 
Stage 2 T2, p = 0.021 
LVI, p = 0.014 

Margin Distance = NS 


Penile Carcinoma 
Organ Preserving Strategies 


Feasible in Stage Ta, T1, Tis — T1, Small T2 
Sexual QOL 


— Favorable Laser, limited excisions 
— Additional studies required 
Complication rates 
— Surgery — low 
— Radiation — low — moderate 
Higher incidence local recurrence 
— Survival was not adversely impacted 
— Achieving negative margins important 
— Careful long-term follow-up required! 

+ Early biopsy for suspicious lesions. 
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Penile Cancer 
Organ-Sparing Surgery 


Margin 
Status 
No. Distance 
Series Patients Procedures Neg Pos To Margin (%) 


Minhas et al.) UK 51 0-10mm (48) 
0<20mm (90) 


Incidence | Follow-Up 
Recurrence (%) | (Months) 
2(4) 26 
2 (6) (3) medium 
Wide Excision 0-5mm (61) 34) 
Glansectomy 26mm (39) 
Wide Excision - NS 0 
Glansectomy 
Wide Excision NS 1(5) 
Glansectomy 
Wide Excision - NS 3 (9) 26.5 


Extended median 
Circumcision 


Wide Excision 
Glansectomy 


Smith et al.) UK 72 27 mean 


Morelli et al.® Italy 17 36 mean 


Kane et al. Ireland 19 26 mean 


Li et al. China 32 


Feldman et al.® USA Excision, partial NS 


glansectomy, topical 


CIRC, WLE 
glansectomy, 
glansectomy, distal 
corporectomy 


12(21) 5 years 


median 
Philippou et al. UK 43 mean 


5mm (mean) 16 (8.9) 


(1) BJU Int 96:1040, 2005 
(2) Eur Urol 56:1779, 2007 

(3) Int J Impot Res 21:311, 2009 

(4) Advances Urol doit0.1155/2011/240824 


(5) Urology 28:1121, 2011 
(6) J Urol 186:1303, 2011 
(7) J Urol 188:803, 2012 


Penile Cancer 
Organ-Sparing Surgery/Radiotherapy 
Complications 


N 
Patients 


Smith et al 72 


No. Type 


Procedures Complications(%) Complication 


Wide 
Excision 3(4) 
Glansectomy 
Wide 
Excision 
Glansectomy 
Wide 
Excision 
Glansectomy 


Ir wires 
Seeds, PDR 


Partial graft loss 
Urethral stenosis 


Partial graft loss 
Urethral stenosis 
Phimosis 


Morelli et al 4(27) 


Kane et al) 2(10.5) Urethral stenosis 


Necrosis 
Urethral stenosis 


Ulceration/necrosis 
Urethral stenosis 


Crook et al® (21) 


De Crevoisier Ir wires (45) 


(1) Eur Urol 52:1179, 2007 
(2) J Impot Res 21:311, 2009 

(3) Advances Urol:10.1155/2011/240824 

(4) World J Urol: 27:189, 2009 

(5) Int J Radiation Oncology Biol Phys 74(4):1150-56, 2009 


Penile Cancer 
Requirements for Surgical Cure-1°) 


Limited unilateral inguinal metastases 
1-2 unilateral nodes,> 70% 5 year disease free survival 


2 3 unilateral or bilateral metastases 
12 — 60% 5 year disease free survival 


Extranodal cancer extension 


5- 6% 5 year disease free survival 
Pelvic lymph node metastases 


10% 5 year survival 


U Horenblas et al.: J Urol 149:1998 
12) Srinivas et al.: J Urol 187:1987 
(Sun et al BJU! 2014 


(©) Ravi: Brit J Urol 72:1993 
‘8 Johnson et al.: Urol 24:1984 ( 
9) Li et al. Br. J Cancer 2015 


‘i deKernion et al.: Cancer 32:1973 Kamat et al: J Surg Oncol 52:1993 
©: Powsang et al: Semin Surg Oncol 6:1990 (8) Reddy et al: BJUI IN PRESS 
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Penile Cancer 
Inguinal Lymph Node Dissection 
(ILND)/Staging Procedure 


Indicated: 


e Patients with palpable inguinal 
adenopathy 


Advised: 


e Patients with no palpable lymph 
nodes 


e NCCN,EAU guidelines favor early Staging/ILND 
among select patients 


Hakenberg et al Eur Urol 67:142, 2015 
NCCN Clinical Practice Guidelines 2016 


PENILE CANCER STAGING 
STRATEGIES TO MINIMIZE MORBIDITY 


e Sentinel or extended lymph node 
biopsy (SLNB)\1.2) 


¢ Dynamic Sentinel node Biopsy) 
e Superficial/modified dissections*5) 
e Lap/Robotic Lymphadenectomy‘*’) 


Dynamic Sentinel Node Biopsy 
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Penile Cancer: Primary Tumor Pathologic Stage 
& Inguinal Lymph Node Metastases: TNM 8t Edition 


T Criteria 

Tl Glans: Tumor invades lamina propria 

Foreskin: Tumor invades dermis, lamina propria, or 
dartos fascia 

Shaft: Tumor invades connective tissue between 


T Category Stage pN+ Risk 


<Tia 0-18% Low 


Tib 33-50% High 
Tumor is without lymphovascular im 

perineural invasion and is not high grade (i.e., grade T2 
3 or sarcomatoid) 


33-35% High 
Tumor exhibits lymphovascular invasion and/or 
perineural invasion or is high grade (i.e., grade 3 or 
sarcomatoid) 


T3-T4 49-53% High 
Tumor invades into corpus spongiosum (either glans A 
or ventral shaft) with or without urethral invasion  IMguinal Management ; 

<T1a- Observation, inguinal staging 


if noncompliant 


Tumor invades into corpora cavernosum (including 

tunica albuginea) with or without urethral invasion 

Tumor invades into adjacent structures 

(i.e., scrotum, prostate, pubic bone) m A 
2 E 2T1b- Inguinal staging recommended 


Pettaway et al. AJCC Staging Manual 8" ED Springer 2017 
Sun et al BJU Int; 116 734, 2014 


Dynamic Sentinel Lymph Node Biopsy 
Goal 


To determine where in the 
inguinal lymph node field the 
“sentinel” node resides in the 

individual patient. 


Dynamic Sentinel Node Procedure 


Horenblas et al. J Urol 163: 102, 2000 
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Dynamic Sentinel Node Procedure 


Horenblas et al., J Urol 163:102, 2000 


Penile Carcinoma 
Superficial Inguinal 
Lymph Node Dissection“) 


Removes nodal tissue 
above fascia lata 


Frozen section 

Limited morbidity 
Identifies “First Echelon” 
lymph nodes 

Spares Saphenous Vein 
Rare inguinal 
recurrences! 


0 Bevan-Thomas et al., J. Urol., 167:1638, 2002 
© Pompeo et al., J. Urol., 153: 246A, 1995 

© Puras - Baez et al., J. Urol., 153:246A, 1995 

Spiess et al J Urol 177:2157,2007- No recurrences among 23 patients with a negative superficial inguinal dissection at 3 years 
© Matin et al : BJU! 2013 


Inguinal STAGING: No Palpable 
Adenopathy- Contemporary Strategies 


e Dynamic Sentinel Node Biopsy 
e NCCN, EAU guidelines 

e Superficial/modified dissections 
e NCCN, EAU guidelines 

¢ Lap/Robotic Lymphadenectomy 
e Option at experienced centers 


/Spiess et al. J Natl Comp Canc Net 11:659,2013; Pizzocaro et al. 57:1002, 2010; Horenblas: J Urol:163:2000; Catalona: J Urol, 140, 1988; 
Spiess: J Urol, 177, 2007; Tobias-Machado: J Endo Urol 22, 2008; Master J Urol 188: 1176, 2012; Schwentner et al J Endourol 27:497, 2013; 
Matin etal : BJU! 2013 
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Dynamic Sentinel Lymph 
Node Biopsy (DSNB): Modified Technique) 
Results From High Volume Centers 


Series 


Leijte, et al. 58 
Hadway, et al.9 75 
Leijte, et al.(4 323 


Kirrander et al) 57 


No. Patients No. Groins 
Metastases Detected Metastases 


DSNB Follow-up (mos) 


Median 
Number (%) 


20/21 (95) 


21/22 (95) 
79/85 (93)* 
11/13 (85)* 


(1) Ultrasound with needle inspiration before DSNB; Exploration of nonvisualized groins; serial sectioning of sentinel node with 
immunohistochemistry. 


(2) Eur Urol 52:170, 2007 BJU Int 100:561, 2007 
(3) BJU Int 100:561, 2007 
(4) J Clin Oncol:27(20):3325, 2009- *On follow-up 4/6 patients with false negative DSNB died of disease 


(5) BJU Int 111:48-53 2013- *On follow-up 2 patients with false negative DSNB died of disease 


Complications of DSNB, Laparascopic 
Modified / Superficial Inguinal 
Lymphadenectomy 


Study Surgical Approach air aba tComplication Rate (%) 


Kroon, et al.) DSNB 14/189 


Tobias-Machado, et al.” Laparoscopic 210 


Sotelo, et al.© Laparoscopic 3na 


Bouchot, et al.® Modified 12/118 


Bevan-Thomas, et al.® Superficial 23/66 


‘Superficial 15/52* 


Spiess, et al.(©) 


DSNB=dynamic sentinel node biopsy. Modified=modified inguinal lymph node dissection template. Superficial refers to nodes removed above 
the fascia lata of the thigh. Laparoscopic refers to a minimally invasive percutaneous approach to removal of inguinal nodes. 
Please see references for specific surgical techniques. 


Complication percent rounded to the nearest whole number 
(1) J Urol 173:813, 2005 (4) Eur Urol 45:761, 2004 


(2) J Urol 177:953, 2007 (5) J Urol 167:1638, 2002 
(3) J End Urol 21:364, 2007 (6) World J Urol; 27:205,2009 


“Among 26 patients undergoing superficial dissection with negative lymph nodes 


Penile Carcinoma: Traditional Inguinal/ 
llioinguinal Lymphadenectomy 


« Proven Metastasis 
— Efficacy justifies morbidity 
* Goals 
— Eradicate all cancer 
— Adjuvant therapy candidate 
— Technical 
+ Cover exposed 
vasculature 
+ Provide for rapid wound 
healing 
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Traditional ILND: Sartorius Muscle 
Transposition 


PENILE CANCER Palpable versus No 
Palpable Adenopathy: Pathologic Features 


Table 2. cN status and inguinal dissected specimen 
histopathological parameters 


No. cNO (%) No. cN+ (%) p Value 


Overall 45 m 
o unar metastane inguinal Typi 


3 or Greater 
Metastatic mass* 


39 (87) 
6 (13) 


38 (34) 
73 (66) 


45 (100) 104 (94) 
0 


7 (6) 


44 (98) 
1 a 


78 (70) 
33 (30) 


Pos 
alie Tymph node involvement 
No 
Yes 
stop radiotherapy 
No 


Yes 


37 (82) 
8 (18) 


49 (44) 
62 (56) 


Graafland et al. J Urol 184: 1347, 2010: 156 chemotherapy naïve node positive patients treated with primary ILND 


PENILE CANCER 
Adjuvant Strategies Post Lymphadenectomy 


¢ Radiation 
* Chemotherapy 


How should these strategies be integrated to improve survival? 
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Factors associated with regional recurrence after 
lymph node dissection for penile squamous cell 
carcinoma 


Jay P. Reddy*, Curtis A. Pettaway’, Lawrence B. Levy*, Lance C. Pagliaro’, 
Pheroze Tamboli", Priya Rao’, Isuru Jayaratna’ and Karen E. Hoffman* 


Three Year Relapse Free Survival 


CN3= 38% 23 Pos. Nodes=17% ENE Pos.= 29% 


BJU Int 119: 591, 2017- 182 patients treated with Inguinalzpelvic lymphadenectomy 
Multivariate predictors of relapse free survival-Clinical N3 stage, > 3 positive inguinal lymph nodes, extranodal extension 


VULVAR CANCER 


llioinguinal Versus Inguinal Dissection and XRT 
Randomized Trial: Gynecologic Oncology Group 


Randomized Patients 
— 59 Inguinal Dissection and 
XRT 


— 54, Inguinal and Pelvic 
Dissection 

Treatment Groups 

— Prognostic Factor Equal 

XRT 


— Bilateral Groins and Pelvis 
* 4500-5000 RAD 

Groin Recurrence 

— XRT = 5.1% 

— Surgery = 23.6% 

Pelvic/Local Recurrence 

— No difference 


Homesley et al. Obstet Gynecol 68:733, 1986 
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Original article 
Adjuvant chemotherapy is associated with improved overall survival 
in pelvic node-positive penile cancer after lymph node dissection: 
A multi-institutional study 


Pranav Sharma, M.D.", Rosa Djajadiningrat, M.D. 
Mario Catanzaro, M.D.*, Yao Zhu, M.D. 
Simon Horenblas, M.D., Ph.D.”, Philippe 


, Kam: Shoshtari, M.D.", 


M.D... 
Spiess, M.D. 


N= 85 patients, pN3 
+ Four Centers 


Cisplatin, VBM Adjuvant Chemo 
* Yes, N= 36 
+ No, N=48 


No chemotherapy cohort 
* Older 
+ Higher pTstage 
-A Adjuvant XRT 
+ WENE, inguinal,pelvic 
nodes ae a 


Follow-up (months) 


‘Overall Survival 


Adjuvant Chemo 
* 11 mos # survival 6 
> 21 versus 10 al om z. 
+ Independent predictor Se ay ajia 
of survival 


Urol Oncol 33: 17, 2015 


Sometimes its Obvious! 


Identification of High Risk Pathological Node Positive Penile 
Carcinoma: Value of Preoperative Computerized 
Tomography Imaging 


Niels M. Graafland, Hendrik J. Teertstra, A. Peter E. Besnard, Hester H. van Boven 
and Simon Horenblas* 


ple 3. Evaluation of radiographic entterta in the prediction of histopathological high isk pN+ penile cancer 


Nos 


Inter Observer Agreement 92-93% 
J Urol 185:881, 2011 
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Penile Cancer Guidelines:Adjuvant Therapy 
High Risk Post Inguinal lymphadenectomy 


NCCN! 
° pN2-3 
* Radiation , Chemo-radiation or Chemotherapy 


EAU 2 
+ pN2-N3 
* Chemotherapy 


1 NCCN Clinical Practice Guidelines 2016 
2 Hakenberg et al. Eur Urol 67: 2015 


nt Therapy: Patient Selection 


Sometimes its Not so Obvious! 


Preoperative Identification of 
High Risk Lymph Node Metastasis 
CT Scan Criteria* 


*Grafland et al. J Urol 185: 881, 2011, 2 3 positive nodes, extranodal extension, 
pelvic nodal metastasis 
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Chemotherapy for Advanced 
Penile Squamous Carcinoma 


Objective Median 
Response Survival 
No. (%) — Months 


7.7 (NS) 
10 (6.7-28.1) 
17 (10-60+) 


No. 


Series Regimen Pts. 


26 
26 
30 


Nicholson” __ T,P, F 
Djajadiningrat @ T,P,F 
Pagliaro ©) T,I,P 


10 (38.5) 
11 (44) 
15 (50) 


BJC 109: 2554, 2013- patient s with advanced regional or distant metastatic penile cancer treated with 
docetaxel,cisplatin, 5 Flourouracil chemotherapy 

2) Clin Genitourin Cancer 13:44, 2015 - advanced regional metastases 

® J Clin Oncol 28: 3851,2010— advanced regional metastases treated with paclitaxel, cisplatin ifosfamide chemotherapy 


International Penile Advanced 
Cancer Trial (InPACT) 
ECOG-EA8134 


Steve Nicholson M.D., InPACT Study Chair 

Curtis Pettaway, M.D. InPACT Trial Study Chair, USA 
Dan Canter, M.D. ECOG Surgical Chair 

Juanita Crook, M.D.,InPACT Study Chair, Canada 


EORTC aes 
ei Abn UK 


MD Anderson 
Cancer Center 


Making Cancer History 


InPACT Trial: Positive Lymph Nodes 


Step2| * 


Step 1 
Chemo- 


radiotherapy 
+ 


Low 
disease 
burden 


Register 


z Randomize 
Intermediate 


disease Ar Pathologic Risk 
burden Neoadjuvant Assessment |p| 
chemotherapy High Risk 


High 
disease 
burden 


Neoadjuvant 
chemoradiotherapy 


Chemo- 
Radiotherapy 
Neo adjuvant chemotherapy- 4 cycles paclitaxel, ifosfamide, cis-platin 
Neo adjuvant chemoradiotherapy 45 Gy, 25 fractions + weekly cisplatin 
Postoperative chemoradiotherapy 54 Gy 25 fractions + weekly cisplatin 
*Step 2- InPACT Pelvis- High Risk Patients must have been registered/treated at Step 1- No patients can enter Step 2 
independent of Step 1 
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Overall Survival according to TIP 
Chemotherapy Response @ 5 years 


SD vs. PD: pralue = 0.085 
CR/PR vs. PD: pave < 0.001 


(CR/PR Y. SD: pale = 0.6995 


SO vs. PD: pale = 0.023 
CPR. PD: palve <0.001 


(CPR. SD: pralue = 0.9136 


Dickstein et al. BJU! 117: 118, 2016- 61 patients with advanced regional metastases treated with preoperative 
Chemotherapy with curative intent- 65% of patients with CR/PR and 50% alive @ 5 years 


InPACT Trial: Important 
Questions 


Question #1-InPACT Neoadjuvant 


a) What is the role of neoadjuvant therapy? 
b) Does either chemotherapy or chemoradiation 
provide superior outcomes? 


Question #2- InPACT Pelvis 


Among patients with prior ILND and adverse 
features receiving chemoradiation what is the 
role of prophylactic PLND? 

e 23 positive nodes, extranodal extension 

e Bilateral metastases 


InPACT Trial: North 
American Accrual Goal 


Target 
* 200 patients USA,Canada 
> ECOG, SWOG, Alliance, 
NRG,NCIC 
+ 400 Total 
Primary Endpoint 
+ Survival 
Secondary endpoint 
+ DSS, DFS,DMFS,LRFS,pNO 
* Toxicity 
+ Surgical complications 
* QOL 
+ Feasibility of delivering treatment 


InPACT Trial Information 
> http://ecog-acrin.org/clinical-trials/ea8134-educational-materials 


Open and Accruing! 
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Penile Cancer Management 
Clinically Positive Nodes: 2018 


CT Abdomen/Pelvis 
Cxr 


“a een 
@ 


© 
msc, \ 


Fixed Nodes Unilateral Superficial 


Pelvic Nodes Pa Adenopathy Dissection ; 
Bilateral Nodes cT Pathologic 
High Risk Adverse Features 
Features =) PA 
TIP Chemotherapy llioinguinal InPACT Trial 
Chemoradiation Lymphadenectomy ADJ Chemo 


InPACT Trial 
Observe 
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Urethral Carcinoma: 
Update 2018 


Curtis A. Pettaway, M. D. 
Professor 
Department of Urology 
The University of Texas 
M. D. Anderson Cancer Center 


MDAnderson 
Gancer Center 


Making Cancer History 


Urethral Carcinoma: Update 2018 


> Disease presentation in Males & Females 
« Incidence,Risk Factors, Location, Histologic types 


> Evaluation, Staging & Natural History 
« MRI 


> Treatment & Prognosis-Males & Females 
e Location 
° Stage 
= Multimodal Strategies in Advanced disease 


Urethral Carcinoma 
Associated Factors 


e Male 
— Stricture (25-76%) 
— Sexually transmitted disease (24-50%) 
+ HPV infection (29%) 
— Trauma (7%) 
°. Female 


— Chronic irritation (caruncles, fibrosis, polyps, 
HPV infection) 


— Sexual activity 
— Diverticula 


Inflammation is a common theme 


1) Terry et al. Principles & Practice Genitourinary Oncology. Lippincott-Raven, 1997 
2) Dalbagni et al. Urology 53:1999 
3) Wiener et al. Cancer Res 52: 1992, Derksen etal. World J Urol 31:2013 
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Urethral Carcinoma(?) 


e Incidence “) 
— 1973-2002, approx. 1615 cases 
— Males-4.3/million 
— Females- 1.5/million 
— Increases with age 


°. Age 23) 
— Males 59 (36-92) 
— Females 60 (21-84) 


e Racial Predisposition “) 
— More common among African Americans 


1) Swartz et. Al. Urology 68: 1164, 2006 
2) Dalbagni et al. Urology 53:1999 
3) Dalbagni et al. Brit J Urol 82: 1998 


Urethral Carcinoma 
Pathology & Site of Origin 


Males Urethral Length = 20cm 


è Site Male Urethra 
— Bulbo membranous 
— Anterior 
— Prostatic 
38%) 
e Pathologic types 
— Squamous 
— Urothelial 
— Adenocarcinoma 
— Other 


(25-59%) 
(33-39%) 
(7%- 


(63-80%) 
(20-33%) |: 
(<5%) 
(<2%) 


Srinivas & Kahn. Int Urol Nephrol 20:1988 
Dalbagni et al. Urology 53:1989 


Palmer & McCullough. Adult & Pediatric Urology. Mosby Yearbook, St. Louis, 1981 


8n 
Gakis et al. World J Urol: doi 10.1007/s00345-015-1583-7 Figure from Campbell's Urology 
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Urethral Carcinoma 
Pathology & Site of Origin 


Females 
* Site 


Urethral Length =4cm 


Female Urethra 


— Distal 
—Whole 
—Proximal 

e Histology 
— Squamous 
—Urothelial 
— Adenocarcinoma 
— Other 


(35-69%) 
(38-43%) 
(9-28.9%) 


(19-70%) 
(12-45%) 
(15-35%) 
(1-3%) 


Pathology 


Grabstald Cancer 32:1973 Dalbagniet al. Brit J Urol 82:1998 Derksen et al. World J Urol 31: 2013 
Grigaby. Int J Radiation Oncol Biol Phys 41:1998 
Gakis et al. World J Urol: doi 10.1007/s00345-015-1583-7 


Figure from Campbell's Urology 


Urethral Carcinoma 
Clinical Manifestations 


Female 
Irritative 
Spotting 
Obstructive 
Hematuria 
Mass 
Discomfort 
Discharge 
Incidental 


41% 
35% 
28% 
23% 
20% 
13% 

7% 

2% 


Median Time to Presentation — 4.5 mos 


Dalbagniet al. Brit J Urol 82: 1998 72 patients 1958-1994 


Urethral Cancer 
TNM Staging System 


Table 5. American Joint Committee on Cancer (AJCC) 
TNM Staging System for Urethral Carcinoma (8th ed., 2017) 
Table 6. AJCC Prognostic Groups 


Stage Ill 


Stage IV 


G3. Poorly differentiated 
ve biac 


Used with permission of the American College of Surgeons, Chicago, Ilinois. The original source for this information is the AJCC Cancer Staging Manual, 
Eighth Edition (2017) published by Springer Intemational Publishing. 
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Urethral Carcinoma 
Clinical Manifestations 


Male 
Obstruction 
Irritative Symptoms 
Hematuria 
Mass 
Abscess 
Discharge 4% 
Incidental 4% 
Median Time to Presentation — 7.5 mos 


43% 
20% 
17% 
28% 
20% 


Dalbagniet al. Urology 53: 1999, 46 patients 1958-1996 


Urethral Carcinoma 
Evaluation 


Examination Genitalia 
— Protruding lesions 


> Prolapse,caruncles,benign or 
maligant tumors 


— Palpable Masses 
> Diverticuli, abscess, tumors 


Inguinal Examination 


— Palpable adenopathy usually 
related to metastasis 


Cystourethroscopy with 
biopsy,vaginoscopy 

— Multiple sites along urethra 

— Exam under anesthesia 


MRI to define soft tissue detail 
e CT scan abdomen, CXR 


Hopkins & Grabstald. Campbell’ s Urology 5 ED, W.B. Saunders, 1986 
NCCN Guidelines Version 1.2018, Dayyani et al: BJUI2014 


Male Urethral CA-LJ Pretherapy 


e Sagittal T2 
weighted image 
with tumor 
involving the 
corpus 
spongiosum. 
The prostatic 
urethra is 
dilated (yellow) 
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MALE URETHRAL CA- LJ 
Pretherapy- Stage T3? 


e Coronal T2 weighted images. Tumor involves 
the corpus spongiosum. Superior border of the 
bulb (and hence UGD is likely) involved. 


MALE URETHRAL CA-CN Pretreatment 
Stage T4 


T2 weighted 
Coronal image 
above the level of 
the UG diaphragm 
shows mass 
(yellow) extending 
posterior to involve 
the anterior wall of 
the rectum (white) 


FEMALE URETHRAL CA-LJ 


* Axial T1 post 
contrast 


¢ Tumor 
enhancing 
(yellow) 


MALE URETHRAL CA-CN Pretreatment 
Stage T4 


T2 weighted 

Coronal image 

shows mass 

(yellow) extending 

to the right side of |) 
the prostate gland f 
and involving the ~ 
right levator anus 
muscle (white). 


Female Urethral - CA Pretreatment - LJ 


¢ Axial T2. Vagina 
distended with 
gel. 

¢ Urethra (yellow) 

¢ Tumor in 
diverticulum 
(white) 


Female Urethral CA-LJ 
Stage T2 


e Sagittal T2. 
Tumor in distal 
urethra (yellow) 


e Vagina and 
bladder wall not 
involved 
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Female Urethral CA-BB Urethral Carcinoma 
Pretreatment Stage T3 Natural History 


Primary Tumor 
e Local growth and extension 
* Males 
— Corpus spongiosum,cavernosum 


— GU Diaphragm, levator muscles, prostate , scrotum, 
rectum 


+ Females 
— Corpus Spongiosum,vagina, bladder 
— Levator muscles 


Sharp & Angermeier: Tumors of the Urethra-Campbell-Walsh Urology-11" ed Elsevier 879, 2016 


Urethral Carcinoma Male Urethral Carcinoma 
Natural History Treatment & Prognostic Factors 


Metastasis Det . T t t 
e Regional Lymph Nodes @ Presentation etermine Ireatmen 


— Males (14-30%) > Stage 
— Females (21-28%) i 
— Distal, pendulous tumors Inguinal nodes > Location 
— Proximal, bulbomembranous tumors Pelvic Nodes > Histology 
Distant Metastases l 
— @ presentation (rare, 0-19%) Prognostic Factors A Fotomap eas) 
— Post-therapy recurrence (30-40%) 
« Lung, liver, bone, lymph nodes, brain > Stage, Grade, Surgery versus none 


rology 23:134, 1984 Dinney et al Urology 43: 1994 


Cancer-specific Survival 


: 1999 Rabbani et al Cancer 117: 2011 SEER Data 5,10 year Cancer specific survival N=2,065 patients 
ed Elsevier 879, 2016 


Male Urethral Carcinoma Male Urethral Carcinoma 
Survival According to Location” Treatment Options 


Incid i . 
eats ‘ts sass rece See, e Anterior Urethra 
. elapse urvival (%; A R 
Location Patients A-B C D1-D2 (%) | (mos) — Transurethral resection/fulguration 


— Excisions, penile conserving 
procedures 


Penile 19 1 3 7 1/7(14)| 60 — Partial or total penectomy 
Bulbo- 714) 2 4 47 (57)| 29 e Posterior Urethra 


membranous — Transurethral resection — carefully 
selected patients 


— Exenterative surgery 
ditionto — Multi-modal therapy favored 


ionto surgery 
urgery and chemotherapy 


Fossa 4?) 3 1 0 100 
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Male Urethral Carcinoma 
Excision, Transurethral Resection (TUR) 


Penile-Preserving Surgery 
for Distal Urethral Carcinoma 


e Carefully Selected Patients! 
e Excision 
— Low grade, Low stage 
meatal lesions 
e TUR 


— Low grade, stage, solitary lesions 


— Urothelial carcinoma most favorable 
histology + BCG 


FIGS 


Zietman et al. Urol Clin N Am 19(2):1992 
Konnack. J Urol 123:1980 

Brettonand Herr. J Urol 141: 1989 
Gillitzer et al BJUI 2008 


Patient 

> N=18 

Location 

> Glanular or penile 
Procedures 

> Penile preserving 
Median Follow-up 

> 20 mos (9-58) 


Feature 


Mean (range) or N 


Age, years 

Histological type: 
sec 
Mucoepidermoid 

Tumour stage 


Tumour grade 

cs 

a 

@2 

63 
Clinical presentation 
Obstructive symptoms 
Bloody discharge or haematuria 
Urethrocutaneous fistula 
Mass 
Meatal lesion 
Palpable mph nodes 


57 (39-83) 


Smith et al. BJU 100:82, 2007 


Penile-Preserving Surgery 
for Distal Urethral Carcinoma 


Management of anterior urethral cancer 


Penile-Preserving Surgery 
for Distal Urethral Carcinom 


Clinical examination, 
lurethroscopy +/— biopsı 


pe es 


Lesion just Proven Tumour extends} Tumour extends Large 
visible at superficial T1 into glans into distal pendulous 
urethral meatu: tumour spongiosus but corpora urethral tumour 
not corpora cavemosa or multifocal 

cavemosa disease 


=> == |=» |S 
| I J | 


Glansectomy Glansectomy 
Formation of with and distal 


Anterior 
urethrectomy, 
excision of 
adjacent tunica,| 
corporeal 
reconstruction 
and perineal 
urethrostomy 


hypospadias, | [Twostage stall | tO ing cance 
biopsy +/— urethroplasty 
and partial- with partial 
topical S- wath buccal thickness skin thickness graft 
fluoruracil mucosa graft 9 
graft and penile 
cream 
reconstruction lengthening 


‘Smith et al. BJU 100:82, 2007 ‘Smith et al. BJU 100:82, 2007 


Penile-Preserving Surgery 
for Distal Urethral Carcinoma 


OEA AS 


Copyright 2007 by Saunders, an imprint of Elsevier Inc. 


Campbell” s Urology, 9 Edition, Saunders Elsevier, Philadelphia, PA, 2007 


Smith etal. BJU 100:82, 2007 
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Penile-Preserving Surgery 
for Distal Urethral Carcinoma:Glansectomy 


smith et af BIU L602, 2007 


Male Urethral Carcinoma 
Survival (%) 


Stage Location 


Series Year ‘ow | High pValue[Distal | Proximal pValue |Overall|(mos) 


Dinney et al.) 1979-90 [67-100°|33-44 N.S. 


Dalbagni et al®1958-96 | 83 


Thyaviljairy® 1988-2001] 67 
etal. 


Urolory 43(4) :506, 1994 
Urology 53:1126, 1999 
Int J Urol 13:716, 2006 
Mean Follow-up 
Stages A-B 

Stages C-D 

Disease Specific 
Overall Survival 


Zeidman et al: Urol Clin N Am 19:359, 1992 
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Penile-Preserving Surgery 
for Distal Urethral Carcinoma 


e NED 13/18 (78%) 


* No local recurrences 


arse and recnstacton 


* Deaths (4) i 
* 2 nodal progression | 
* 1 embolus 
* 1 unrelated, NED 


Smith et al. BJU 100:82, 2007, Median follow-up 20.5 mos (9-58) 


Male Advanced Urethral Carcinoma 
Local Recurrence 


Overall 
No. (%) 


Bulbo Membranous 
No. (%) 


Patients Pendulous 
No. No. (%) 


Dinney et al.) 231) 1/13 (8) 4/7 (57) 5/20 (25) 


Dalbagniet al.2) 6/18 (33) 14/28 (50) 20/46 (43) 


(1) Dinney et al. Urology 43:506, 1994 — Local therapy attempted in 20/23 patients mean follow-up = 50 mos. 
(2) Dalbagni et al. Urology 53: 1126, 1999 - Median follow-up = 125 mos. 


Male Posterior Urethral Carcinoma 
Local Recurrence and Extent of Surgery 


Exenteration +/- node dissection") Lupo et al.) 2/7 
Bay et al.) 7/9 
Bracken et al.© 2/2 
Dinney et al.) 1/1 
12/19 (63) 
Extenteration enbloc pubectomy 


+/- node dissection 
+/-xrt) 


Klein et al.) 


Sauttleworth et al.!®) 
Bracken et al. 
Dinney et al. 
TOTAL 4/17 (24) 
(1) Penectomy, urethrectomy, cystoprostatectomy +/- pelvic +/- inguinal dissection, ileal conduit diversion. 
(2) Above and enbloc removal of pubis and genitourinary diaphragm 


(3) Urology 24:527, 1984 (4) J Urol 117:591, 1977 (5) Southern Med Journal 23:1003, 1980 
(6) Urology 43:506, 1994 _(7) Cancer 51:1238, 1983 (8) BJU 41:739, 1969 (9) Urol 29:248, 1982 


Series Patients Treatment Survival (%) 
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Male Urethral Carcinoma 
Radiation Therapy 


e Poor Local Control 
— Anterior tumors, 0-25% five year survival 


— Posterior tumors — only anecdotal 
survivors 


Complications 

— Stricture 

— Chronic Edema 
— Necrosis 

— Fistula 


Kaplan et al. J Urol 98:1967 

Hopkins & Grabstald: Campbell’ s Urology. W.B. Saunders, 1986 
Zietman et al. Urol Clin N Am 19:1992 

Dalbagni et al. Urology 53:1126,1999 

Bracken et al. Southern Med Journal 73:1003,1980 


Female Urethral Carcinoma 
Treatment Options 


Tis, T1, Small T2 

* Transurethral resection 

e Distal urethrectomy 

e Radiation therapy 

T2-T4 

e Exenterative surgery 

e Radiation 

¢ Multimodal therapy favored 


Female Urethral Carcinoma 
Low Stage: Radiotherapy” 


No. 5- Year 


Gral 


Delclos() XRT + Implant 6/11 


Tag 
Joh 


Chu®) XRT + Implant 711 (64) 
Weghaupt®) XRT + Implant 30/42 (77) 
Pointon) XRT + Implant 20/26 (77) 
Prempree®) XRT + Implant 6/6 (100) 
Antoniades®) Implant Alone 8/8 (100) 
Milosevic(® XRT + Implant 10/14 (71) 


Ave 


bstald XRT + Implant 3/11 (27) 


(55) 
gart XRT + Implant 8/15 (53) 
nson & 
O’ Connell® XRT + Implant 3/8 (60)® 


101/152 (66) 


JAMA 


197: 1966 (©) Gynec Oncoli7: 1984 


Textbook of Radiotherapy. Lea & Febiger. Philadelphia, 1960 a BritJ Urol 40: 1968, 3 year survival 


Roent, 


igen. Amer J 114: 1972-2 year suvival (8) Cancer 54: 1984 


Urology 21: 1983, 4 year NED survival (9) Cancer 24: 1969, 1 patient dead at 3 years 


Radiol 


logy 107: 1973 (10) Radiotherapy & Oncology 56: 2000, 7 year cause specific survival 


Female Urethral Carcinoma 
Treatment and Prognostic Factors 


Determine Treatment 
> Stage 

> Location 

> Histology 


Prognostic Factors 
>» Age, Race, Stage, 
Histology, Size, Surgery versus None 


Grigsby. Int J Radiat Oncol Biol Phys 41:1998; Champ et al. Urology 80: 2012- SEER Data 5,10 year Cause specific survival, 
N=722 patients ;Dalbagni et al. Brit J Urol 82:1998 ; Garden et al. cancer 71:1993; Brackent et al. J Urol 116:1976 
Milosevicetal. Radiotherapy and Oncology 56:2000 


Female Urethral Carcinoma 
Surgery + Radiotherapy: Low Stage Tumors“) 


3 Follow-Up 
Treatment Series 3 Survival (%) Period 


Surgery ) Bracken et al. (4 1/3 (33) 96 months 
Grabstald ©) 8/10 (80) 5 years 
Herr (®© 20/24 (83) 5 years 
DiMarco) NS (80) 5 years 
Surgery 
+ XRT © Bracken et al. (4) 5/8 (63) 53 months 
Grabstald ©) 2/3 (67) 5 years 
Hahn (7) 1 (100) 5 years 
Ali ® 1 (100) 48 months 


38/50 (76) 


Stage 0-A (5) Cancer 32: 1973 
Excision, TUR, Distal Urethrectomy (6) Campbell’ s Urology 7 Edition W. B. Saunders. Philadelphia 1998 
Surgery and Adjuvant Radiation (T) Urology 37: 1991 

J Urol 116: 1976 (8) Cancer 62: 1988 

Urologic Oncol 22: 2004 


Female Urethral Carcinoma 
Tumor Size & Survival 


No. Survival (%) 
Series Patients Treatment 


Bracken“) 68 Surgery/XRT 


Grigsby? 44 Surgery/XRT 


Milosevic(?) 34 XRT Alone 


(1) JUrol116: 1976- Overall survival-categories-<2 cm, 2-4 cm, >5 cm @ 5 years 
(2) Int.J Radiat Oncol Biol Phys 41: 1998 — Disease specific survival @ 5 years 
(3) Radiotherapy and Oncology 56: 2000 — Disease specific survival, categories <2 cm, 2.1-4cm, >4cm @ 7 years 
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Female Urethral Carcinoma 
Influence of Tumor Site & Stage) 


Percent Survival @ 5 Years 


No. Disease | |Local Rec 
Pts. Specific 


Site 
Anterior 25 
Posterior 13 
Entire 27 
Stage 
Low®) 12 
High®) 49 


Dalbagni et al. Brit J Urol 82: 1998, 72 patients treated with surgery, radiation or both 
TO-T1 


T2-T4 


Female Urethral Carcinoma 
Radiotherapy: Advanced Tumors 


No. 5-Year Survival 
Series Patients No. (%) 


Delclos et al) 7 (28) 
Weghaupt et al) 10 (50) 
Grabstald et al®) 19 1 (5) 
Antoniades@) 11 (36) 
Hahn et al‘ 8 (38) 
Chu’) 8 (0) 


Total 98 (30) 


(1) Textbook of Radiotherapy. Lea & Febiger, Philadelphia 1980 (4) Cancer 24:1969 (7) Radiology 107: 1973 
(2) Gynecol Oncol 17: 1984 (5) Cancer 54: 1984 
(8) JAMA 197: 1966 (6) Urology 37: 1991 


Female & Male Urethral Carcinoma 
Multimodal Therapy: Advanced Tumors 


No. Tumor # Alive Survival 
Series Patients Stage NED (%) Mos. (Range) 


Concurrent Chemo/ 7 T2-T3, Nx-N2| 4/7 (57) 60 (10-98) 
Radiation- 


Chemotherapy C-D2 5/6 (83) 79 (16-156) 
& Surgery 


Concurrent chemo 7 T3-T4, NO-N2| 5/7 (71) 30 (7-48) 
/Radiation & 
Surgery": 4 


Gheller et al. Urology 52: 1998, 5-FU, Cisplatin, MVAC, 70-75 Gy Tumor, Nodes, Exenteration 

Licht et al. J Urol 153: 1995, 5-FU, Mitomyclin C, 30-50 Fy pelvis 

Dinney et al. Urology 43: 1994 — Surgical resection to remove all gross disease, multiple chemotherapy regimens 
Johnson et al. J Urol 1989, 5-FU, Mitomycin, 40 Gy pelvis perineum, exenteration 


Female Urethral Carcinoma 
Exenteration Alone: Advanced Tumors* 


5 year survival) 
— (11-21%) 


Srinivas & Kahn. Int J Urol Nephrol 19:1987 
Peterson et al. J Urol 110:1973 
Desai et al. J Urol 110:1973 
Grabstald. Cancer 32:1973 

* Stage pT3-4 


Female Urethral Carcinoma 
Preoperative XRT & Surgery: Advanced Tumors 


No. No. Follow-Up 
Series Patients Alive (%) Period 
Grabstald “) 20 5 (25) 5 years 


Ali et al © 5 1 (20) 54 months 


Johnson () 7 3 (43) 1, 1, 12 mos. 
& O’ Connell 


Herr (4) 21 (54) 5 years 


(1) Cancer 32: 1973 
(2) Cancer 62: 1988 
(3) Urology 21: 1983 
(4) Campbell’ s Urology 7" Edition. W. B. Saunders, Philadelphia 1998 


Advanced Urethral Cancer 
Cisplatin Based Chemotherapy 
Patient Characteristics 


Dayyani et al. Urol Oncol. 31:1171,2013- 44 Patients with advanced primary urethral carcinoma eligible for chemotherapy 
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Advanced Urethral Cancer 
Cisplatin Based Chemotherapy 


Based on histologic subtype 
— Squamous cell carcinoma 
e Cisplatin, Gemitabine, lfosfamide (CGI, 85%) 


e Paclitaxel,lfosfamide,, Cisplatin (TIP, 15%) 
— Adenocarcinoma 


e Gemcitabine, 5 Fluoroucil, Leucovorin, Cisplatin 
(GEM-FLP) 


— Urothelial carcinoma 


¢ Methotrexate, Vinblastine, Doxorubicin, 
Cisplatin (MVAC), CGI or TIP 


Dayyani et al. Urol Oncol. 31:1171,2013 


Advanced Urethral Cancer 
Cisplatin Based Induction Chemotherapy and 
Surgery 
Total patients 
-N=20 
Median survival = 26 mos (2.3-55.7) 
10/20 (50%) alive median 42 mos 
Local recurrence 
-N = 3 (15%) 
Lymph node metastases 
—N=4/9 (44%) disease free > 3 years 


Dayyani et al. Urol Oncol. 31:1171,2013 


Male Advanced Urethral Cancer 
Chemoradiation: Treatment 


XRT 


— 45-55 Gy in 25 fractions over 5 weeks 
— Inguinal, pelvic nodes, and primary tumor 
— 12-15 Gy boost to primary 


Chemotherapy 


— Concurrent with XRT 
¢ 5 Fluorouracil 
— IV Infusion D1-4, 29-32 
e Mitomycin 
— IV bolus D1 and 29 


Cohen et al. J Urol 179:536-41, 2008 


276 


Advanced Urethral Cancer 
Cisplatin Based Chemotherapy 


ucovorin; ITP = ifosfamide, paclitaxel, and 


Dayyani et al. Urol Oncol. 31:1171,2013, CR +PR =72% 


Coordinated Chemoradiation Therapy With Genital Preservation 
for the Treatment of Primary Invasive Carcinoma of the Male Urethra 


Cohen et al. J Urol 179:536-41, 2008, 18 patients treated with induction chemo-radiation based treatment 


Male Advanced Urethral Cancer 
Chemoradiation: Longterm Follow-up 
* Patients 

— N=26 
Median Follow-up 
— 35.5 mos (4-264) 


Complete Clinical Response 
— 19 (79%) 
+ 42%,disease recurrence, median 12.5 mos 
No Response 
—5 (21%), DOD 


Kent et al. J Urol 193:532, 2015 
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Impact of perioperative chemotherapy on survival in 

patients with advanced primary urethral cancer: results 
Male Advanced U reth ral Cancer of the international collaboration on primary urethral 
carcinoma 


Chemoradiation: Longterm Follow-up ee CoP GS Tere 


T. Schubert’, H. B. Zaid*, J. Hrbacek®, B. Ali-El-Dein®, R. H. Clayrr S. Galland’, K. Olugbade’ 
M. Rink®, H.-M. Fritsche®, M. Burger®, S. S. Chang*, M. Babjuk®, G. N. Thalmann’, A. Stenz’ & 
J. A. Efstathiou 


Clinical 2 cT3 or N+ primary urethral cancer (N=26) 
+ Neoadjuvant Chemotherapy(NAC) or Chemoradiation(N-CRT) (8) 
+ Surgery + adjuvant chemotherapy(ACH) (18) 


Overall Survival @ 3 years (p=0.016) 
+ NAC 100% 
. N5 
+ N-CRT 100% 
+ N=3 
+ Surgery alone 50% 
» N=10 
+ Surgery+ACH 20% 
+ N=8 
Predictors of Survival 
+ Neoadjuvant therapy (p=0.022) 


+ Posterior tumor location (p=0.005) 
Kent et al. J Urol 193:532, 2015, 6 patients underwent salvage surgery, 8/15 longterm survivors (53%) required urethroplasty Ann Oncol 26: 1754,2015- 10 institutions including 124 patients 


Figure 3. Disease specific survival Figure 4. Disease-free survival 


5 year DSS -68% 5 year DFS =43% 


Male Urethral CA-LJ 


Pre/Post Treatment* Female Urethral CA-MP Pre/Post Therapy” 


cT3N1 MO SCC 
Axial T2. Mass in urethral Empty diverticulum (yellow) 
i A PETEERE diverticulum from 2 o clock of urethra 
The tumor is smaller and has a dark signal of T2 weighted sequences indicating T2,NO- Clear Cell Adeno Ca 
likely post treatment fibrosis. h 
*CGI,GA, neoadjuvant concurrent 5-FU, Mito, XRT 48Gy urethra, inguinal, pelvic 
nodes, surgical resection. NED @ 5 years 'TMP/TA/MVAC, XRT 68 Gy urethra, inguinal, pelvic nodes- NED @ 7 years 


Advanced Urethral Cancer 
Update 2018: Conclusions 


Urethral Carcinoma 
Update 2018:Conclusions 


* Therapy & Prognosis 
— Extent of Disease 
e Size 
e Location 
e T Stage 


+ Multidisciplinary approach is critical 
— Loco-regional control paramount! 
— Distant metastases uncommon @ presentation 


* Chemotherapy, radiation and surgery play important roles 
> Optimal induction chemotherapy regimen has yet to be defined 
+ Adenocarcinoma, squamous, urothelial histologies respond to cisplatin based agents 
+ Adjunct to radiotherapy (neoadjuvant, concurrent) 


— Presence, absence metastasis 
¢ MRI important! 


> Surgical resection with negative margins 
+ Post chemotherapy or XRT associated with highest rates of local control and survival 
— Morbid 


e Low Stage, Distal Lesions 
— Male 


e Surgical therapy-Penile 
Preservation feasible 


— Female 
e Surgery alone 
e Surgery & Radiotherapy 


> Concurrent Chemoradiation 
+ Activity in squamous histology 
+ Evolving role in achieving local control with organ preservation 


+ Multi-Institutional clinical Trials Imperative ! 
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Urethral Cancer: NCCN Treatmen Urethral Cancer: NCCN Treatment 
Guidelines 5.2018 Guidelines 5.2018 


CLINICAL ADDITIONAL PRIMARY TREATMENT ADJUVANT TREATMENT THERAPY FOR 
WORKUP# DIAGNOSIS STAGING WORKUP RECURRENCE 
+ Repeat TUR? 
Tis, Ta, 1 ———————+ | + Followed by intraurethral chemotherapy 
or BCG (selected cases) 


Urothelial carcinoma of prostate > See UCP-1 Additional surgery pilm 
a Systemic therapy’ 


|Distal urethrectomy! h and/or 
Pendulous Positive _ „| Chemoradiotherapy®™| | Follow-up, P 
urethra k margin ~*| (preferred) imaging —* Recurrence — Total penectomy! 


andor 
+ Cystourethroscopy or RT 
yEUA RT 
Suspicion of carcinoma » TUR or transvaginal biopsy 
of the urethra + Chest x-ray Ci d 
* MRI of pelvis with and without onsider jm 
contrast? Tis, Ta, T4 Bulbar __,„ Urethrectomy!t  _, pT3IpT4, _, chemotherapy! FolIOW-P_, Recurrence visa e therapy 
urethra cystoprostatectomy  pN1, pN2 Jor imaging" Rha 
|Chemoradiotherapy?" 


[Partial penectomy 


—— See PCU-2 


2 


jls 
Primary carcinoma of non: Systemic therapy! 


[prostatic male urethra or 13,14 hemoradiotherapy" 


itemale urethra Follow-up 


or 

h 
UP Recurrence >| Chemoradiotherapy®: 
imaging or 


Palpable Female ————> F — 


inguinal — See PCU-3 
lymph nodes 


Distant 
metastasis 


rethrectomy'+ cystectomy Pelvic exenteration 


(category 28) 


NCCN Clinical Practice Guidelines(2018)-http://www.nccn.org/professionals/physician_gls/pdf/bladder.pdf NCCN Clinical Practice Guidelines(2018)-http://www.nccn.org/professionals/physician_gls/pdf/bladder.pdf 
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DISORDERS OF THE SCROTU 
SEMINAL VESIC 


Jay Sandlow, MD 

Professor and Vice-Chair 

Department of Urology, 
Medical College of Wisconsir 


Objectives 


© Review common scrotal disorders and 
the surgical treatment for them 


© Understand the indications for scrotal 
surgery, as well as the complications 


© Understand embryology and anatomy of 
the seminal vesicles (SV) and how this 
impacts clinical picture 


© Review indications and techniques for 
SV surgery 


Anatomy of the scrotum 


© Tissue layers 
e Scrotal skin 
e Dartos-continuous with Colles, Scarpa, and the 

dartos fascia of the penis 

e Tunica vaginalis 

© These layers form anatomic barriers to the 
spread of infection, particularly necrotizing 
fasciitis 

© The testes and epididymides tend to be 
spared from necrotizing fasciitis of the 
scrotum 


Disclosure Statement 


REPORTS NO COMMERCIAL INTEREST 


Outline for Scrotal Topics 


© Anatomy 
© Common diagnoses 
e Vasectomy 
e Hydrocele 
e Spermatocele 
e Orchalgia 
© Surgery 
© Outcomes/Complications 


Scrotal Tissue Layers 


fll Int. spermatic fascia: 
SIDE VIEW 
Epididymis 


Adapted from Campbell’ 
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Anatomy of the Scrotum 


© Important to understand blood supply of the scrotal 
contents 


© Testis 


e Testicular (internal spermatic) artery (main blood supply) 
e Deferential artery from internal iliac -superior 


e Cremasteric (external spermatic) artery from inferior epigast 


artery 
© Epididymis 
e Superior epididymal artery derived from testicular artery 
e Inferior epididymal artery derived from deferential artery 
© Vas deferens 
e Seminal vesicle end: deferential artery 
e Testicular end: deferential artery and inferi 


General Post op Principles 


© Compressive dressing prevents swelling, 
minor bleeding 


© Will not prevent hematoma from inadequate 
hemostasis 

© Post op antibiotics not typically necessary 
unless grossly infected tissue present 

© To drain or not to drain, that is the question.. 


Vasectomy 


© Recent AUA Guidelines updated 
recommendations 


© Pre-procedural counseling recommended 
© Minimally invasive technique should be used to 


isolate the vas 


© Vasal occlusion with cautery and fascial 
interposition are recommended 


e Optional techniques acceptable if personal failure 
rates are low 


© Pathology specimen NOT recommended 
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General Preop Principles 


© Scrotum fairly resilient, heals well in the 
absence of infection, chronic irritation 


© Typically, preop antibiotics not required unless 
pt at risk (DM, advanced age, poor nutrition, 
etc) 


© Recommended antibiotic 1st gen cephalospori 
or clindamycin (if allergic) 


© Clipping/shaving should be done either de 
procedure or in the OR 


Common Scrotal Conditions 


© Vasectomy 

© Hydrocele 

© Spermatocele 

© Chronic orchalgia 


Counseling 


© Ata minimum, there should be some 
type of pre-vasectomy evaluation 

© This can be performed in person 
(preferably), electronically, or over the 


phone; scheduling pts without any type 
of evaluation is not recommended. 
© Ideally, the pt would also be examined 


prior to procedure to identify any 
confounding factors 
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Pre-vasectomy counseling Isolation and Delivery of the Vas 


© Patients should understand: © Isolate the vas 
e Intended to be permanent 
e Not immediate 
e Known failure rate (1:2000) 
e Complication rate is low (~1-2%) 
e Do not need to discuss risks of CaP, etc 
© Other forms of contraception should also 


© Grasp only the vas 

© Separate vas from surrounding 
structures, including vasal vessels 

© Perform minimally invasive technique 
(<10 mm) to access vas only 


: © NSV instruments ideal for this 
be mentioned (both permanent and 
temporary) when applicable 


Dr. Ramon Suarez | No Scalpel Vasectomy International, Inc. | 2006 Dr. Ramon Suarez | No Scalpel Vasectomy International, Inc. | 2006 


Procedure 
© Occlusion technique 
e Intra-luminal cautery-most effective 


e Fascial interposition-has been shown to reduce 
recanalization 


© Therefore, the evidence shows that mucosal 


cautery, with or without FI, is the most 
effective occlusion technique 


Dr. Ramon Suarez | No Scalpel Vasectomy International, Inc. | 2006 
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AUA Vasectomy Guideline 2012 - Statement 7 


Key Concepts: RECOMMENDED Occlusion Techniques 


Recommendation (Evidence Strength Grade C) 


Occlusion Technique # of # of 
Study Arms Pts. 


Occlusion 
Failure Rate 


MC with 13 18,456 0.0-0.55% 
13,758 0.0-0.60% 


Open ended 4,600 
with FI 


0.0-0.50% 


Marie 48,814 0.64% 
Stopes 


MC = Mucosal Cautery FI = Fascial Interposition 


Post op recommendations 


© Check post vasectomy SA 8-12 weeks (early 
recanalization can occur within first 6 weeks) 

© Patient is considered sterile if there are no 
sperm or rare, non-motile sperm on a fresh, 
unspun sample 

© If sample is not fresh and sperm are present, 
motility cannot be commented upon 


Hydrocele 


© Typically a painless swelling of the scrotum 


© Represents build up of fluid in the space 
between the parietal and visceral layers of 
the tunica vaginalis 


© May be caused by lymph overproduction, 
decreased reabsorption, or a combination 

© Often, history of scrotal, inguinal, or lower 
abdominal surgery, trauma, or inflammation 


© Rarely, hydrocele can be presenting sign of 
malignancy 
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AUA Vasectomy Guideline 2012 - Statement 8 
Key Concepts — Optional Occlusion Techniques 


(Evidence Strength Grade C) 


# of Hof 
Study Arms Patients 


Occlusion 


Occlusion Technique Failure Rate 


Ligation 24,797 
alone 


0.0-13.79% 


Ligation/ 
Fascial 
Interposition 


0.0-5.85% 


Clips 4,337 0.0-8.67% 
ry 


) GE «alone 


These are optional techniques for surgeons whose training and/or experience 
indicate consistently acceptable failure rates 


Complications 


© Rare (~1-2%), include hematoma, infection, 
chronic testicular pain 


© Sperm granuloma may occur, especially if 
open-ended vasectomy performed 


© Not a complication unless symptomatic 


© Failure (ie, pregnancy) following confirmation 
of sterility ~1:2000 


Hydrocele 


© Ultrasound imaging should be performed to 
rule out scrotal/testicular masses, as well as 
to assess whether or not loculations are 
present 


© In adolescents/young adults, communicating 
hydrocele should be ruled out 
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Hydrocelectomy 


Hydrocelectomy 


© May use median raphe or transverse 


© Several methods for repair, including 
unilateral incision 


excision, bottleneck (Jaboulay), or plication 
© Care should be taken not to enter the (Lord) 


hydrocele sac until it is fully dissected 
© Sac is opened under direct vision and 
fluid is removed 
© Sac is then opened completely to 
expose testis and associated structure 


© Simple excision best for very large, 
multiloculated, and/or thick-walled sacs 
© Typically, 1 cm margin left after excision 


© Edges should be oversewn to prevent 
bleeding 


Hydrocelectomy Hydrocelectomy techniques 


© Bottleneck procedure results in less 


bleeding, but must be sure not to constrict 
spermatic cord 


© Plication best for thin-walled, small or 
moderate hydroceles. 


© Has the lowest blood loss, although if sac is 
too big, may result in bunching of tissue 


Simple excision Bottleneck (Jabolay) 


Hydrocele-drain placement Complications of hydrocelectomy 


© No good data regarding drain placement after 
scrotal surgery 


© Does not appear to be a difference in 
complications based on drain 
© Some patients may benefit 
e Complex scrotal surgery 
e Recurrent hydrocele 
e Excessive fluid production (ascites) 


© Penrose for short term (1-2 d), closed system»i 
longer 


© Typical scrotal surgery complications 
e Bleeding, infection 
e Prevented with meticulous hemostasis 
© Recurrence 
e More common with plication, repeat 
procedures 
© Injury to vas deferens/epididymis 
e Up to 10% of cases 
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Hydrocele aspiration/sclerosis 


© Sclerotherapy best for small hydroceles in 
men where fertility is no longer desired 


© Hydrocele aspirated with 16G angiocath 
© 25 cc local anesthesia instilled 


© Can use doxycycline, 95% EtOH, or any othe 
sclerosant 


© Significant rate of recurrence, may result in 
multiloculated hydrocele 


© Can cause scarring of epididymis 


Spermatocelectomy 


© Incision similar to hydrocele 
© Tunica vaginalis opened following delivery 


© Once testis is delivered and exposed, tunica 
vaginalis over spermatocele is incised 

© Spermatocele dissected away from 
epididymis down to neck entering tubule 


© Ligated with small non-reactive suture to 
prevent further epididymal scarring 


Epididymectomy 


© After exposure of testis, dissection typically 
started at convoluted vas, although if large 
spermatocele, may start in caput 


© Because large spermatoceles may distort 
anatomy, recommend use of micro Doppler 


to identify testicular vessels 
© Epididymal attachments to testis can be 
individually ligated/cauterized 


© Dissection carried as distally as can be 
easily accomplished 
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Spermatocele 


© Aneurysmal dilation of tubule within 
epididymis, typically in caput 

© Does not represent an obstruction and only 
needs treatment if symptomatic 

© Distinct from epididymal cyst, which is not 
connected to epididymal tubule 

© Treatment may cause epididymal obstructio 


© May recur (or develop anew), so considerati 


of epididymectomy in men not desired.futur 
fertility 


Spermatocelectomy 


Adapted from,Campbell’s Urology 


Epididymectomy 


Adapted from Campbell's Urology 
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Complications 


© Similar to hydrocele 

© Higher risk of recurrence with 
spermatocelectomy as opposed to 
epididymectomy 

© Damage to vas deferens, epididymis more 
likely (up to 20%) 


Evaluation 


© Scrotal ultrasound to rule out underlying 
pathology (low yield) 

© Evaluation for other sources of pain 
e Stone 
e Spinal issues 
e Secondary gain 

© Trial of medications, including NSAID’s, 
anti-depressants, anti-convulsants 

© Minimally invasive procedures, such a 
spermatic cord block 


Key Points of Scrotal Surgery 


© Indications for surgery of the epididymis anc 
hydrocele vary, but men of reproductive age 
should be approached with caution. 

© Preoperative imaging with scrotal 
ultrasonography is almost always indicated. 

© Hematoma is the most common complicatio 


in scrotal surgery, and extra precautions 
should be taken to avoid this. 
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Chronic orchalgia 


© Defined as scrotal or testicular pain presen 
for at least 3 months without underlying 
cause 

© If underlying cause determined, should be 
treated appropriately 

© Most patients will have tried NSAID’s, 
antibiotics without improvement or resolutio 

© Frustrating for patient and provider 


Surgical treatment-orchalgia 


© Vasectomy reversal-rarely indicated 
© Microscopic/robotic denervation 

e Should have responded to cord block 

e Can spare vas deferens if fertility still desired 

e Resolution rates up to 75% in selected patients 
© Orchiectomy 

e No good evidence of success 

e Last resort 

e Should be via inguinal/subinguina 


Outline for Seminal Vesicle Topic 


© Anatomy 
© Conditions seen 
e SV agenesis 
e SV/ejaculatory duct obstruction 
e Hematospermia 
e Malignancy 
© Surgery/interventions 
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SV embryology 


© Bilateral dorsolateral bulbous dilations of 
the distal mesonephric ducts about 12 
weeks of gestation 

© Vas deferens and ejaculatory ducts also 
form from mesonephric ducts, join with 
developing SVs 

© Typically fully formed by 7 months 
gestation 


© No female equivalent 


SV physiology 


© Seminal vesicle secretions contribute 
50% to 80% of the volume of the 
ejaculate 


© The pH of the fluid is neutral to slightly 
alkaline 


© The fluid contains fructose and other 


carbohydrates necessary for sperm 
motility 


© It also contains a coagulation factor and 
prostaglandins A, B, E, and F 


SV agenesis 


© Bilateral associated with CBAVD, CF 


© Unilateral often associated with ipsilateral 
renal agenesis/anomaly 


© Important to identify associated disorders 


SV anatomy 


© The arterial supply from the 


vesiculodeferential artery, branching off fro 
the umbilical artery 


© Venous drainage follows the arterial supply 
draining through the vesiculodeferential veins 
and the inferior vesicle plexus 


© Innervation by the hypogastric nerve 


(adrenergic and cholinergic) and the pelvic 
nerve 


© Lymphatic drainage through the.in 
nodes 


SV conditions 


© SV agenesis 

© SV/ejaculatory duct (ED) obstruction 
© Hematospermia 

© Malignancy 


Bilateral SV agenesis 


© Typically associated with CBAVD 
© Patient usually present with infertility 


© Most often due to mutation of CFTR and/or 
5T allele 


© Genital form of CF, requires genetic 
counseling 


© Actual involution of vasa, SV during fetal 
development 


© No surgical treatment possible 
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Unilateral SV agenesis 


© Not uncommon, incidence 0.6-1.0% 

© May be diagnosed during evaluation for 
infertility or in case of unilateral vasal agenesis 

© Often associated with ipsilateral renal agenesis 


© Defect due to mesonephric duct problem early 


(6-8"" week of gestation), leading to agenesis of 
genital ducts and ipsilateral kidney 


© Thus, if pale negative for CFTR/5T mutation, 
renal U/S indicate 


© Although not surgically correctable, important 
know 


SV/ejaculatory duct obstruction 


© May be due to trauma, infection, cysts 


© Can be total or partial, although partial 
difficult to assess 


© TRUS best test for diagnosis 


© MRI reserved for equivocal cases, 
suspected solid lesions 


© Treatment typically only necessary if 
suspicious for malignancy, symptomatic or 
infertility present 


TUR-ED 


© Indications very specific, include infertility 
and ejaculatory pain (rare) 


© Risks and side effects significant, must be 
outweighed by potential benefit 


© In patients with non-azoospermic infertility 
(ie, partial EDO), consider sperm banking 
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Surgery of the SV 


© Several operative approaches have been 
described 


© These include transvesical, transcoccygeal, 
transperineal, paravesical, and retrovesical 


© These are for historical interest only, as nearly 
all “open” surgery on the SV are now done 
utilizing minimally invasive techniques 


© Endoscopic and transrectal procedures 
continue to be the most common 


TRUS-guided aspiration 


© Used for drainage of symptomatic SV cysts 
© Can be sclerosed if recurrent 


© Can also be treated endoscopically using 
TUR or Collins knife (if close to prostate) 


Surgery of the SV 


Adapted .from:Gampbell’s Urology 
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TUR-ED Hematospermia 


© Resectoscope with small loop used 


© Typically benign condition 
© Try to minimize cautery, use pure cutting 


© May be due to inflammation with/without 


© Goal is to unroof cyst or obstruction, not infection, trauma, mass 
© Usually self-limiting, may be persistent 


© If persistent, TRUS recommended to assess 
Nee f SV, ED, prostate 


remove prostate 
© Typically leave catheter until urine is 
clear = P 


© Treatment typically NSAID’s, supportive care 


SV masses Malignancy 


© Cysts © Most malignancies of SV are metastatic; 


© Benign tumors primary SV tumors are rare 
e Cystadenoma © Often present late in clinical course 
e Amyloid © Imaging should start with TRUS (with biopsy 
Malignant tumors endorectal MRI 
e Adenocarcinoma 
e Sarcoma 
e metastatic 


© Minimally invasive techniques best option for 
treatment 


Key Points for SV Surgery Conclusions 


© Seminal vesicle secretions contribute 50% to 80% 
of the volume of the ejaculate. 


© Normal seminal vesicles are not palpable on digital 
rectal examination. 


© Unilateral seminal vesicle agenesis may be 


© Scrotal disorders one of the most common 
conditions seen in urology 


© Various presentations, ultrasound mainstay for 
diagnosis 

© Meticulous surgical technique will prevent most 
complications 


© Most SV disorders benign, can be diagnosed 
with TRUS 


associated with ipsilateral renal anomalies and 
unilateral absence of the vas deferens. 


© If there is a palpable seminal vesicle abnormality, 


TRUS should be performed with biopsy if there is 
suspicion for malignancy. 


© Benign and malignant tumors of the seminal 
vesicles are very rare. 


© Occasional need for MRI, other imaging 
modalities 
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Urinary Trauma — Renal and Upper Urinary Tract s Urinary Trauma — Renal and Upper Urinary Tract 


Amount Of Hematuria: Poor ; 3 
njur 
Correlation To Severity Of Injury Mechanism of Injury 


e Blunt Trauma: 80-90% 
e Major lac--GH O — 125/2320 (5%) significant* 
e Penetrating Trauma: 10-20% 
—178/276 (64%) significant* 
—Associated abdominal injuries 


e Contusion--GH 


e Renovascular 


Injury--None* 
J Urol 1995;154:352 
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Urinary Trauma — Renal and Upper Urinary Tract 
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Adult BLUNT Renal Trauma: 
Who Needs Immediate Imaging? 
e Gross hematuria 


e MH + Shock 
— >5 RBC/hpf 


> Ei P 2018 @JSimhan FOX CHASE 
3 Einstein Urinary Trauma — Renal and Upper Urinary Tract are — 


Penetrating Trauma: 
Higher Index of Suspicion 


2018 @Jsimhan 
Urinary Trauma — Renal and Upper Urinary Tract 


Renal Trauma Staging (CT): 
Immediate and Delayed Phases 


2 Phase Contrast CT 
—Vascular (30-45 sec) 
—Excretory (5-10 min) 


BJU Intl 2004:94 


mnan FREQ CHASE 
Urinary Trauma — Renal and Upper Urinary Tract Tou mum 
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Blunt Trauma: When Can 
Imaging Safely Be Spared? 
e Isolated microhematuria 


-No shock, symptoms, signs of 
multisystem trauma 


e **Peds: < 50 RBC/hpf** 
—SFGH 25-year experience (n=374) 


Buckley et al, J Urol 2004:172 
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High Velocity Ballistic Injury 


2018 @dJSimhan T] FOX CHASE 
Urinary Trauma — Renal and Upper Urinary Tract Tes eT 


Renal Trauma Imaging: 
Abd/Pelvic CT with Immediate + Delayed Views 


imhan 
Urinary Trauma — Renal and Upper Urinary Tract 


Copyright © Oakstone Publishing, LLC, 2018. All Rights Reserved. 


AAST Renal Organ Injury Scale Grade 1 & Grade 2 Injury: 
Observation 


Grade I> > Grade Il X Grade III aioe 
S Y 


Moore et al, J Trauma 1989 


Ww 


Subcapsular hematoma 


2018 @JSimhan 
Urinary Trauma — Renal and Upper Urinary Tract 


Blunt Grade 3 Inj ury: Observe Grade 4 Lacerations More Variable 


(And thus more likely 
“Testable”...) 


1 week later 
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Perirenal Hematoma Size Is Predictive of Hematoma Size 


95% CI Perirenal Hematoma Rim 
Distance 


F p<0.0001 


-T T 
No Yes 


Intervention for Bleeding 


2018 @JSimhan 
Urinary Trauma — Renal and Upper Urinary Tract 


2018 @JSimhan FOX CHASE 
Urinary Trauma — Renal and Upper Urinary Tract = ‘Tou mam 


292 


Copyright © Oakstone Publishing, LLC, 2018. All Rights Reserved. 


Intravascular Contrast Extravasation 


2018 @JSimhan 
Urinary Trauma — Renal and Upper Urinary Tract 


Low Risk vs High Risk 


Low Risk 
(3/4a) 


High Risk 
(4b) 
Intervention 12/18 


(+) 
(66.7%) 


Odds ratio 26.0 


p<0.0001 


TUX CHASE 
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External Validation of a Substratification of the 
American Association for the Surgery of Trauma 
‘Renal Injury Scale for Grade 4 Injuries 


? , Journal of the 
American College 
of Surgeons Bradley D Figer, MD, Bahaa S Malacb, MD, Bryan Voelzke, MD. MS, Thomas Smith, MD, 
Hunter Wessels, MD. FACS 


Table 4. Patient Demographics, Stratified by Presence of High-Risk Criteria 

Characteristic (04 Risk factors (n = 68) 2 Risk factors (n = 19) 

Mean age, y (SD) 32.1 (18.9) 34.9 22.4) 

Sex, n (96) 
Mak 
Female 


‘All pationts (n = 84) 
327 (19.6) 


P Value 
0.63 
0.43 


EICI 
0 36) 
28.1 (164) 


41 62) 
25 68) 
28.2 017.3) 


13 02) 


5 28) 
27.6 (13.1) 


088 
0.001 


POS 
56 


34.09) 14 78) 
1@) 422) 


34) 
45) 
56) 

10.0 (135) 
50 


2.02.9) 
1300 
6m 


Vol. 217, No. 5, November 2013 
FOR CHASE 


© 2013 by the American Cotege of Surgeons 
Putiisnea by Elsevier inc. 
> ENSEN 
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Trauma/Reconstruction/Diversion 


American Association for the Surgery of Trauma 
Grade 4 Renal Injury Substratification Into Grades 


4a (Low Risk) and 4b (High Risk, 
Daniel D. Dugi, Ill, Allen F. Morey, Amit Gupta, Geoffrey R. Nuss, 
Geraldine L. Sheu and Jeffrey H. Pruitt 


From the Departments of Urology and Radiology (JHP), University of Texas Southwestern Medical 
Center, Dallas, Texas 


3 Risk Factors: 
1. Perirenal hematoma 2 3.5cm 
2. Complex/medial laceration 
3. Intravascular Contrast Extravasation (ICE) 
Low risk: 0 or 1 risk factor 
High risk: 2 2 risk factors 
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High Grade Renal Injuries: Application of Parkland Hospital 
Predictors of Intervention for Renal Hemorrhage 


Miranda J. Hardee, William Lowrance, William O. Brant,* Angela P. Presson, 
Mark H. Stevens and Jeremy B. Myerst 


Urology and Men's Health (MJH, 
of Surgery, Intermountain Medical 


From the Division of Urology, Department of Surgery (MJH, 
WL, WOB, JBM) and Division of Epidemiology (APP), Uni 
Center (MHS, Murray, Utah 


Risk factors in 115 patients by intervention 


Intarvention p Value 


0.23 (Wilcoxon rank sum test) 
0.0393 (Fisher exact test) 


8 
12110-14) 


4 im) 
4 (40) 


jo. 
Madian gdl initial hemoglobin (0R) 
No. parinaphric hamatoma (%): 
Greater than 3.5 om 
25 cm or Less 
0.45 (Fisher exact test) 


jlax/doth 
No. vascular extravasation (%): -<0.001 (Fisher exact test) 
Yes 


No 
No. risk factors (%k <0.001 (Cochran-Ammitage trend test) 
o 


E JOURNAL OF UROLOGY® 


Ð 2013 by Amemican UrotoGiCaL Assooanion EDUCATION AND RESEARCH, Inc Vol. 189, 1771-1776, May 201: 


Printed in USA! 


Renal Trauma Management 


Should use non-invasive management if 
hemodynamically stable (Standard, Grade B) 
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Damage Control— 
Consider Nephrectomy 

Must perform immediate intervention : 
(surgery or angioembolization in selected i | e >3u PRBC tran sfused? 
situations) in hemodynamically unstable i 
patients with no or transient response to ea e Unstable? 
resuscitation. (Standard; Evidence 
Strength: Grade B) 


e CT: Complex injury? 
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opie DJ: 
amd — Renal and Upper Urinary Tract 


What Is Your Diagnosis? Renal Pedicle Avulsion 
(Hint: MVA, Deceleration Injury) z ; 


Cn 
se 
i A 
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Shattered Kidney (Grade 5): 
Nephrectomy Unless Completely Stable 


Renal Vascular Laceration 


e Vein: better prognosis than artery 


—Left RV may be ligated if proximal 
(adrenal, gonadal) 


e Arterial: usually results in 
nephrectomy 


mnan EEQ CHASE 
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Critical Points for Kidney Trauma 


Know the AAST —- Grades dictate treatment 22M sustained trans-abdominal GSW. 


Unstable 
Stabilize the patient - save nephrons when 


possible! Taken to OR emergently for control of 


bleeding 
Angiography/Surgery for unstable patients 


iA eee performed. Pt stabilized in 


Reimage higher grade injuries after 48-72 hrs 


CT A/P obtained 


2018 @JSimhan FOX CHASE = Einstein 2018 @JSimhan 
Urinary Trauma — Renal and Upper Urinary Tract Toraman s Urinary Trauma — Renal and Upper Urinary Tract 


‘Trauma/Reconstruction/Diversion 
CT Abdomen/Pelvis Minimally Invasive Endovascular Vol. 179, 2248-2253, June 200 


Techniques to Treat Acute Renal Hemorrhage 
Benjamin N. Breyer, Jack W. McAninch,* Sean P. Elliott and Viraj A. Master 


From the Department of Urology, San Francisco General Hospital, University of California-San Francisco, San Francisco, California 


Management? Now more common than 
renal repair, nephrectomy 
IR Persistent bleeding from 
ANGIOGRAPHY segmental renal vessel 
WITH Transfusion requirement 
EMBOLIZATION Ls AV fistula Or 
\ pseudoaneursym 
Not appropriate for main 
renal artery, vein, pelvis 
injuries 
Tie Journal. or Unovocy® * Explore if unsuccessful 


Copyright © 2008 by AMERICAN UROLOGICAL ASSOCIATION 
2018 ~@JSimhan HEXEL instei 2018 @JSimhan fi FOX. CHASE 
Urinary Trauma — Renal and Upper Urinary Tract 1 Urinary Trauma — Renal and Upper Urinary Tract 


OR Retrograde 


¢ Patient was stabilized after IR 
embolization 


¢ 2 days after embolization, pt becomes 
anuric, JP drain starts draining over 2-3 
liters/day, Next Step: 


A. Observation i JJ Stent Coiled in 
B. Repeat CT Scan . M 
C. Angiography 

D. OR for Nephrectomy 

E. Retrograde Pyelogram 


= Einstein 2018 @Jsimhan fg FOX CHASE instel 2018 @JSimhan FEON CHASE 
Urology Urinary Trauma — Renal and Upper Urinary Tract oes Urinary Trauma — Renal and Upper Urinary Tract 


295 


Copyright © Oakstone Publishing, LLC, 2018. All Rights Reserved. 


Grade 4 and 5—Follow Up CT 
Recommended at 48 Hrs 


“9. 
2018 EISi 


Urinary Trauma — Renal and Upper Urinary Tract 


mE 


Urology 


Post Embolization: 
Stent, Foley, Drain 


1 Month Later 
2018 @JSimhan a FOX CHASE 
Urinary Trauma — Renal and Upper Urinary Tract m 


insi 


s Urology 


Trauma/Reconstruction/Diversion 


Nonoperative Management Outcomes of Isolated Urinary 
Extravasation Following Renal Lacerations Due to External Trauma 


> Ell; 


HE JOURNAL 
Copyright © 2006 by AMERICAN UROLOGICAL ASSOCIATION 
Isolated Urinary Extravasation 


(Nonoperative Management Employed) 


CT 3-7 days lator 
a 
A i 
a ~ 


Extravasation improvod Extravasation stable or worso 


| | 


Continue nonoporativo 
managoment 


Uretoral stont for 6 wooks 
Fic. 1. Management algorithm for isolated urinary extravasation 
following renal trauma. Vol. 176, 2494-2497, December 2 


2018 @dJSimhan a FOX 
Urinary Trauma — Renal and Upper Urinary Tract area 


Urology 


Clinicians should perform follow-up CT imaging for 
renal trauma patients having either (a) deep 
lacerations (AAST Grade IV-V) or (b) clinical signs of 
complications (e.g., fever, worsening flank pain, 
ongoing blood loss, abdominal distention). 
(Recommendation; Evidence Strength: Grade C) 
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Urinary Extravasation: 
Usually Safely Observed — but needs to resolve! 


2018 @dJSimhan 


BU FOX CHASE 
Urinary Trauma — Renal and Upper Urinary Tract ro 


Urinoma Drainage? 


e Clinicians should perform urinary drainage in 
the presence of complications such as 
enlarging urinoma, fever, increasing pain, 
ileus, fistula or infection. (Recommendation; 
Evidence Strength: Grade C) 


e Drainage should be achieved via ureteral stent 
and may be augmented by percutaneous 
urinoma drain, percutaneous nephrostomy or 
both. (Expert Opinion) 


2018 @dJSimhan 
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. . Renal Arterial Thrombosis: 
What Is Your Diagnosis? Cortical Rim Sign = Delayed Finding 


— 
Usually > 8 hours. 


2018 @JSimhan a FOX CHASE = Ej i 2018 @JSimhan T] FOX CHASE 
Urinary Trauma — Renal and Upper Urinary Tract mas mam s Urology Urinary Trauma — Renal and Upper Urinary Tract Tosu van 


Renovascular Hypertension? Intraoperative Consult: 
Retroperitoneal Hematoma? 


4 
e Rare: <1% of 340 renal injuries : 
—Renin secretion 
—Page kidney: decortication 
—AVF (bruit): angioembolization 
e Usually mild—follow/medical Rx 
e Consider delayed nephrectomy 


2018 @JSimhan T] FOX CHASE 2 Einstei 2018 @JSimhan fT] FOX CHASE 
Urinary Trauma — Renal and Upper Urinary Tract = — s Urinary Trauma — Renal and Upper Urinary Tract Tes eT 


Indications for Renal Exploration IntraOp One Shot IVP 


Absolute Relative e Bolus injection of contrast 2cc/kg 


¢« Hemodynamic Non-viable tissue 
instability Persistent Urinary 

¢ Expanding extravasation 
pulsatile Renal artery 
hematoma Surgery for 


e Major injury associated injury 
solitary kidney 


¢ Plain film after 10 minutes 


e Confirms presence of contralateral kidney 


¢ May have to wait longer longer for 
hypotensive patient. (Spiral CT problem) 


<= Einstein 2018 @usimhan MEX CHASE 


mnan EES CHASE 
Urology Urinary Trauma — Renal and Upper Urinary Tract =r 7 


Urinary Trauma — Renal and Upper Urinary Tract or MATH 
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IntraOp One Shot IVP Single Shot IVP: Limited Detail 


e Bolus injection of contrast 2cc/kg 


' 7 Sana 
J Urol 1999;161:1088 


2018 @JSimhan a FOX CHASE = Ej i 2018 @JSimhan T] FOX CHASE 
Urinary Trauma — Renal and Upper Urinary Tract mans wam s Urology Urinary Trauma — Renal and Upper Urinary Tract Tosa mum 


Why Single Shot IVP? n Remmel 


Tourniquet 


e Confirms Initial 
Approach 
— Avoid exploration? 


e Contralateral kidney 
— Position? 
— Viability? 


Urinary Trauma — Renal and Upper Urinary Tract 


Principles of Renal Reconstruction 


¢ Midline incision 

¢ Early vascular control 

* Total renal exposure 

* Debridement/hemostasis 

e Water-tight closure/ cover defect 
¢ Penrose drain (not suction) 


mnan HEX CHASE 
Urinary Trauma — Renal and Upper Urinary Tract Tou mum 
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Ureteral Trauma: Indicators? 
High Index Of Suspicion 
e Hypotension 50% 
e Hematuria absent in 25% 
e Dx made by 1 shot IVP 7/19 (36%) 


e No single test reliably excludes dx 


Kinking/ Ligature Crush injuries 


J Urol 2003:170;1213 


2018 @JSimhan a FOX CHASE > Eji i 2018 @JSimhan T] FOX CHASE 
Urinary Trauma — Renal and Upper Urinary Tract mets asm s Urology Urinary Trauma — Renal and Upper Urinary Tract Tet van 


Ureteral Trauma: Ureteral Trauma Imaging 
10 Yr LA County Experience 


Clinicians should perform IV contrast enhanced 
abdominal/pelvic CT with delayed imaging 
e Associated injuries 97% (urogram) for stable trauma patients with 

. g g suspected ureteral injuries. (Recommendation; 
e Preoperative imaging 12% Evidence Strength: Grade C) 


e Intraoperative diagnosis 77% 


e Penetrating trauma 95% 


J Urol 2005;173:1202 


2018 @JSimhan T] FOX CHASE 2 Einstei 2018 @JSimhan fT] FOX CHASE 
Urinary Trauma — Renal and Upper Urinary Tract = s Urinary Trauma — Renal and Upper Urinary Tract Ts eT 


Ureteral Injury Imaging: CT More Sensitive Than IVP: 
IVP Rarely Diagnostic (41%) Should Include 10 Minute View 


J Urol 2001; 166: 119 (Grady) 


w 
Pe w 


Imhan OX SE z 2018 @JSimhan a FOX CHASE 
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Ureteral Gunshot Wound: UPJ Disruption — usually in peds 
10 Minute View and rapid deceleration event 


2018 @JSimhan a FOX CHASE 
Urinary Trauma — Renal and Upper Urinary Tract mets esr 


Di BU FOX CHASE 
Urinary Trauma — Renal and Upper Urinary Tract Tous esr 


Ureteral Injury Diagnosis: Ureteral Stent for Traumatic Injury 


* Direct ins pe ction 4 Surgeons should attempt ureteral stent placement in 
— Wound location 1E AE patients with incomplete ureteral injuries diagnosed 
* Indigo carmine or at postoperatively orin a delayed setting. 
me thy ene blue . (Recommendation; Evidence Strength: Grade C) 
RPG sensitive 
— rarely practical in 
acute setting 


— reserve for 
delayed 


2018 @JSimhan OX CHASE » Einctei 2018 @JSimhan BEX CHASE 
Urinary Trauma — Renal and Upper Urinary Tract os a s Urinary Trauma — Renal and Upper Urinary Tract H 


Endoscopic Management Ureteral Contusion 


e Stent OK if low- 
velocity GSW 

e Resect and repair if 
contusion severe 


imhan 


imhan a FOX CHASE 
a Urinary Trauma — Renal and Upper Urinary Tract 


Urinary Trauma — Renal and Upper Urinary Tract 


EOS Case 
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latrogenic Ureteral Injuries 


e Leading cause (~80%) 

e Gyn > 50% (TAH): distal 1/3 
— GU, Vasc, Colorectal, Gen Surg 
— Ureteroscopic injuries now uncommon 

e Prior XRT, intraop bleeding, fibrosis, RP 
mass increase risk 

e Stent does not assure prevention, may 
assist in intraop recognition 


2018 @dJSimhan 
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= Einstein 
Urology 


— 


Ureteral Ligation? 
Deligate + Stent, Wait 6 Weeks 


imhan 


FEQS CHASE 
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Ureteral Fistulae: 
True 


Ureteral fistula (ureterovaginal and 
uretero-uterine) often close 


spontaneously after stent 
placement alone. 


Br J Urol 1993:65:453 


(now in the newly updated AUA Guidelines as well) 


2018 @JSimhan 
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Timing of Ureteral Repair: 
When Is Injury Recognized? 


e Intraoperative 


— Immediate repair preferred 
e < 5 days & stable 
— Retrograde pyelogram + Stent preferred 
— Immediate repair OK if complex 
e 5 or more days—complications more likely 
— Stent or nephrostomy 
— Drain urinoma 
— Delayed reconstruction 


= Einstein 
Urology 
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Ureteral Fistulae: T or F? 


Ureteral fistulae (ureterovaginal 
and uretero-uterine) often close 
spontaneously after stent 
placement alone. 


imhan 


FEQS CHASE 
Urinary Trauma — Renal and Upper Urinary Tract mor eat 


71M--Gross Hematuria 


Metastatic CaP s/p XRT with subsequent 
radiation cystitis 

Cystectomy with ileal conduit Jan 2013 
On ADT currently managed with 
Sipuleucel T (Provenge 

Known Left uretero-enteric stricture 
currently managed with indwelling metal 
ureteral stent (last exchanged early 
09/2013) 

Transferred from OSH with gross 
hematuria from conduit 


= Einstein 
Urolos 


imhan 
Urinary Trauma — Renal and Upper Urinary Tract 
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CT A/P on presentation 


2018 @JSimhan mE 
Urinary Trauma — Renal and Upper Urinary Tract 


Left Arteriogram 


Ureteral Injury: Damage Control 


— Single J stent BYA 
diversion 
(distal suture) 

— Ligation + 
PCN, delayed 
reconstructio 


J Urol 2005;173:1202-1205 
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Left Arteriogram 


Ureteroarteria Open Surgery 
Endovascular Management: Long-Term Outcomes 


lanelle A. Fox, Amy Krambeck, E. Frederick McPhail and Deborah Lightner* 


From the Department of Urology, Mayo Clinic, Rochester, Minnesota 


* 20 UAF in 12 year experience (increasing) 


Triad of extensive pelvic surgery, radiation, 
chronic ureteral stent (hostile abdomen) 


Endovascular stent successful in 85%, preferred 
Lower extremity complications 50% 
Mortality 10% 


E JOURNAL OF UROLOGY® 
© 2011 by American UROLOGICAL Assoaanon EDUCATION AND RESEARCH, ÎNC. Vol. 185, 945-960, March 201 


2018 @dJSimhan T] FOX CHA! E 
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PCN for Ureteral Injury 


Surgeons should perform percutaneous 
nephrostomy with delayed repair as needed in 
patients when stent placement is unsuccessful or 
not possible. (Recommendation; Evidence 
Strength: Grade C) 


2018 @Jsimhan a FOX Cl 
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Principles of Ureteral Repair 


¢ Debride non-viable tissue 
Wide spatulation 
Tension-free 
Watertight closure 
Stent 
Peri-ureteral drainage (+/-) 


2018 @JSimhan 
Urinary Trauma — Renal and Upper Urinary Tract 


-UU Repair Type by 
ae Injury Location 


-UU i 
- Boari Flap 


TW j TUU usually a 
exam distractor; 
Not the answer 


Beya © - Reimplant + 
i - Psoas Hitch 


2018 @JSimhan 
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Ureteral Reconstruction Cases 


mnan FREQ CHASE 
Urinary Trauma — Renal and Upper Urinary Tract Tu mum 


Involved Ureteral Segments 


Vena Cava 
Adrenal 


Upper Third 13% 
Middle Third 13% 


Lower Third 74% 


2018 @JSimhan 
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¢ End-to-end over stent 
¢ Reimplant 
e Psoas Hitch 
Boari Flap 
TUU 
Bowel interposition 
Auto transplant 
Delayed diagnosis? 


2018 @JSimhan 
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58y/o male, history of right mid-distal stricture 
after history of multiple stone related 
endoscopic procedures 


imhan 
Urinary Trauma — Renal and Upper Urinary Tract 
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Psoas Hitch Ureteroneocystostomy Pearls of Psoas Hitch Reimplant 


* Highly reliable: 85+% — e Mobilize contralateral superior bladder 
long-term success FX = 


I : ME LS - e Hitch bladder prior to reimplantation-- 
atrogenic, traumatic inj | =7\ ~ = i : 

Caution Cy. straight ureteral tunnel with 2 to 4 sutures 
- Genitofemoral nerve \G (absorbable) 


~ Femoral nerve (deep) NG e Refluxing, spatulated anastomosis, stent 
Marshall, J Urol 1997;158:2078 


2018 ~@JSimhan FOX CHASE += Einstein 2018 @JSimhan EEX CHASE 
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Boari Flap Reimplant How High Can a Boari Go? 


e Lower 2/3 (L4-5) 
e May compromise 
bladder volume 

e Tubularization 
difficult if detrusor 
hypertrophied 

¢ Not too narrow (flap 
necrosis) 

e Planned, delayed 
repair best 


2018 @dJSimhan T] FOX CHASE 
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Delayed Ureteroureterostomy Transureteroureterostomy 
with Downward Nephropexy 


96% effective in 25 yr 
Mayo experience (n=63) 
Complications higher 
for malignant (47%) vs 
benign (11%), p=0.04 
Above IMA 
End-to-side over stent 
* Yo-yo effect>hydro 
Iwaszko MR et al. J Urol 2010;183 


imhan HEX CHASE 013 @Jsimhan MBEQR CHASE 
Urinary Trauma — Renal and Upper Urinary Tract ee Urinary Trauma — Renal and Upper Urinary Tract oom 


304 


Copyright © Oakstone Publishing, LLC, 2018. All Rights Reserved. 


Transureterosureterostomy 30F with a History of Failed Robotic Pyeloplasty x2 


Indications: Contraindications: 
e Planned, Delayed -~ Pelvic radiation 


¢ Bladder small, * Reflux 
fibrotic, pelvic 


abscess : 
¢ Stone disease 


¢« Extensive lower 
ureteral defect * Cancer, TB, RPF 


+= Einstein 2018: @JSImhan BU EQX CHASE 2018: <@dsimhan MEEQECHAE 
Urology sa == 


Urinary Trauma — Renal and Upper Urinary Tract Urinary Trauma — Renal and Upper Urinary Tract 


Ureterocalycostomy 


Buzz word: “Cortical thinning” | 


2018 @JSimhan Bg FOX CHASE = Einstei $ MEAE 
Urinary Trauma — Renal and Upper Urinary Tract Tour - 2s mana mam 


Ileal Ureter > Extensive Defects Questions? 


— 80+% successful 

— Contraindicated if 
renal compromise 5 

— Risks: infection, q > j 
mucus, fistula, stone ; = z= 

— Consider: ee = aia ANT ins, 2 
autotransplant, E3 po 
aoB Jay Simhan, MD, FACS 
appendix jsimhan@gmail.com 


= Einstein 2018 @JSimhan fig FOX CHASE = Einstei 2018- @Jsimhan BU EQX CHASE 
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> Nothing to Disclose 


URGET DISCLOSURE STATEMENT 
BLADDER AND PROSTATE TRAUMA 


Richard A. Santucci, MD FACS HON FC Urol(SA) 


Bladder: Grade Bladder: BLUNT: Overview 


e AAST Organ Injury Severity Scale e Rare: <2% of all injuries requiring 
Hematoma Contusion or intramural hematoma su rgery 
Laceration Partial thickness laceration 5 > 
. . e Often with a severe associated 
Laceration Extraperitoneal, less than 2 cm injuries 
Laceration Extraperitoneal, greater than 2 cm J e Often high-energy inju ries 
Intraperitoneal, less than 2 cm A iated with hral 10 
IV Laceration Intraperitoneal greater than 2 cm JA bd A ard cae se ag peg re 10- 
o ™ o 


V___Laceration Intraperitoneal or extraperitoneal, oe to 3 


saeg bladder neck or ureteral orifice siede 


Bladder: PENETRATING: Overview Bladder: Diagnosis: Physical Signs 


e Civilian incidence 2% 


e Associated major abdominal injuries 
(35%) and shock (22%) 


e Suspicion: required in cases of penetrating trauma 
(no time for studies): trajectory. 

e Physical signs: 
— Abdominal pain 


e Mortality high: 12% 


— Abdominal tenderness 


— Abdominal bruising 
— Urethral catheter does not return urine 
— Delayed? 
¢ Fever 
+ No voiding 
+ Peritoneal signs 
Santucci 2918 
~ TBUN 
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Bladder: Diagnosis: Hematuria 


e Most (95%) have gross hematuria 


e Microhematuria does occur: usually 
with minimal injury 


Bladder: Diagnosis: CT Cystography 


e Preferred, especially if already 
getting other CTs 


e Anterograde filling by “clamping the 
Foley” is not OK! 


e Must dilute contrast (6:1 with saline, 
or to about 2-4%) 


e Expect 1 in 10 to be positive 


Santucci 2018 


Bladder: Extraperitoneal Rupture 


e Alone in 62% of cases 
e Combination with intraperitoneal 12% 
e Treat “nonoperatively” but watch out for 26% 
complication rate. 
— Bone fragment in bladder 
— Open pelvic fracture 
— Rectal perforation 
— Poor drainage secondary to bleeding/clots 
— Undergoing laparotomy anyway 
— Undergoing pelvic ORIF anyway 11 
~"FéWer complications (early 5 vs 12%, lated vs 21%) 


307 


: Diagnosis: Plain Cystography 


e Nearly 100% accurate 
when done properly: 
— Adequate filling with 350 cc 

or stop with pain 

— Drainage films 

e Use 30% contrast 

e Underfilling (250 cc 
associated with false g 
negatives 


eExtraperitoneal eIntraperitoneal 


Bladder: Extraperitoneal Rupture: Repair 


— @ Open bladder and inspect 
i : from the inside out 
P T e Check for associated 
Mp o urethral, bladder neck, 
Aa 


| 
a E Sa y prostate and rectal injuries 


ATN 


D- ATOR e Repair in 1 layer from the 
C7. SH inside 
f o \ e eDrain S 
ie e +/- suprapubic tube 
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Bladder: Intraperitoneal Rupture: Repair 


e Repair in 2 layers 
e ?able advantage to suprapubic tube 


A 


>Review of what the 
AUA guidelines say on 
the subject 


Bladder Rupture: Complications 


e Foley can be removed in 85% by 10 
days 
e Generally rare complications 


e Acute, self limited urinary frequency 
is common (gone by 2 months) 


e Persistent urinary frequency in 2% 


BLADDER TRAUMA DIAGNOSIS (14) 


> Patient with gross 
hematuria and 
pelvic fracture 
require cystogram 


> Patients with gross 
hematuria and 
“mechanism 
concerning for 
bladder injury” need 
cystogram 


> Seatbelt injury mark 


Géross low abdomen 


INTRAPERITONEAL BLADDER RUPTURE 
TREATMENT (15) 


UNCOMPLICATED 
EXTRAPERITONEAL 


> Drain with Foley 
> If the Foley clots off that’s no good 
>» NEVER use Continuous Bladder Irrigation (CB 


» Never 
Santucci 2018 


mAV erage size = 6 cm mever 


~ 


> Repair them (open, robotic, laparoscopic 
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COMPLICATED EXTRAPERITONEAL 
BLADDER RUPTURE 17 


> Do laparotomy, repair 
> Definition 


» Pelvic fracture shards in 
bladder (these never heal) 


>» Concurrent rectal or vaginal 
acerations (head off fistula) 


>» Bladder neck injuries 
especially in children (not to 
save continence: to decrease 
tisk of severe sepsis) 


Having ORIF pelvis by ortho 
anyway (keeping urine off 
heir hardware) 
Having laparotomy anyway 
(often they fistulize to 
aparotomy wound) 


IATROGENIC BLADDER INJURIES 
RISK FACTORS [LEVEL 3,4] 


Reduced exposure or visibility 
Large pelvic masses 
Pregnant Uterus 
Obesity 
Pelvic Hemorrhage 
Malignant disease 
Inadequate incision, retraction and/or lighting 


IATROGENIC BLADDER INJURIES 
Most frequently injured organ during pelvic surgery 
[level of evidence 3] 
> Frequency (per 1000 proced.) 
Vaginal Delivery 
C Section 


Gynecological Surgery (open) 

Vaginal Hysterectomy 

Radical Cancer Hysterectomy 14 
Obstetric Hysterectomy 61 
Gynecological Surgery (Laparoscopic) 3 
Lap. Assist. Vaginal Hyst. 
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ANY BLADDER REPAIR: SUPRAPUBIC 
TUBES NOT STRICTLY NECESSARY 18 


» No need to put in suprapubic tube in most 
patients with intraperitoneal or extraperitoneal 
open repairs 


» My Caveat: place SPT in all really complex 
patients (shotgun to bladder) 


IATROGENIC BLADDER INJURIES 
RISK FACTORS [LEVEL 3,4] 


> Anatomy Distortion 


Adhesions/previous pelvic surgery 
Pelvic organ prolapse 

Congenital anomalies 

Radiation therapy 

Chronic inflammatory pelvic disease 
Endometriosis 

Malignant infiltration 

Distended/thin bladder 


IATROGENIC BLADDER INJURIES 
FREQUENCY, CONTINUED.... 


» Frequency (per 1000 proced.) 


e TURBT (intraperitoneal) 
e Bladder neck suspension 


e Inguinal herniorraphy (all) 
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IATROGENIC BLADDER INJURIES 


» Should be identified and repaired immediately 
>» Constant surgeon’s suspicion and awareness is crucial 


» Laparoscopic surgery entails a risk 2 to 10-fold larger than 
standard open procedures 


Santucci 2018 


IATROGENIC BLADDER INJURIES 
ACUTE PRESENTATION 


> PRINCIPLES OF REPAIR 
* Same as bladder injuries from external trauma 


* Injuries at laparoscopy can be repaired 
laparoscopicallly if: [level of evidence 4,5) 


Small injury 

Adequate expertise 

Adequate view and exposure 

Ureters or bladder neck not compromiseg 


Santucci 2018 


BLADDER QUESTIONS 


-year old woman sustains a single gunshot wound to the 
omen. You are consulted at the time of emergency 
rotomy for an obvious bullet hole in the dome of the 
der. You should: 


a. open the bladder anteriorly and inspect the inside of the 
bladder 


b. perform an intraoperative cystogram 

c. debride the bullet hole and close it in two layers 
d. perform an intraoperative IVP 

e. place a ureteral stent 


Santucci 2018 
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IATROGENIC BLADDER INJURIES 
ACUTE PRESENTATION 


* Clear fluid in the operative field 
* Visible bladder laceration 


* Gas distension of the urine bag (laparoscopy) 


Confirmatory procedures in the OR 
e Direct inspection of the bladder walls 


e = Intravesical instillation of diluted Methylene blug% 
irrigation fluid through Foley catheter 


e Cystoscopy 
Sucedmtentional cystotomy to inspect! 


IATROGENIC BLADDER INJURIES 
DELAYED PRESENTATION 


* Hematuria 

* Oliguria 

* Elevation of BUN/Creatinine ratio 

* Lower abdominal pain and distension 
* Peritonitis/Sepsis 


* Fistula 


Santucci 2018 


BLADDER QUESTIONS 


A 43-year old woman sustains a single gunshot wound to the 

abdomen. You are consulted at the time of emergency 

laparotomy for an obvious bullet hole in the dome of the bladder. 
ou should: 


. open the bladder anteriorly and inspect the inside of the bladder 
. perform an intraoperative cystogram 


. debride the bullet hole and close it in two layers 
. perform an intraoperative IVP 
. place a ureteral stent 


: Inspect that bladder! (note that a bullet that made one hole i 


dome is likely to make a second hole elsewhere as it passes 
through) 


Santucci 2018 
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Following an automobile accident, a 30-yearold 
comatose man has a blood pressure of 


110/70mmhg, plus of 80/min, CVP of 12 cm H2O 

and a urinary output of 40ml/hour. There is gross 

blood in the urine. Nasotracheal intubation has 

peen performed. The first x-ray obtained should 
e: 


A. Skull 

B. Cervical spine 
C. Chest 

D. IVP 

E. Cystogram 


BLADDER 


Santucci 2018 


The most definitive study to rule out traumatic 
bladder rupture is: 


A. Pelvic CT scan 

B. Cystoscopy 

C. Pelvic ultrasound 
D. CT cystogram 

E. IVP 


BLADDER 


Santucci 2018 


A 26 yoro woman has a pelvic fracture, 
collapsed lung and a severe closed head 
injury following an automobile accident. A 
retrograde cystogram reveals an. 
extraperitoneal bladder rupture. The next 
step in management is: 


> A. Catheter drainage 

> B. Immediate surgical repair 

> C. Diagnostic peritoneal lavage 
> D. Abdominal and pelvic CT scan 
> E. Suprapubic cystotomy 


BLADDER 


Santucci 2018 
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an automobile accident, a 30-yearold 

maha, pl Sof abn ie ‘of cm H20 
iy SUID (0) AONO a here IS gross 

E ist xray ObIained Should be: 

A. Skull 

B. Cervical spine 

C. Chest 

D. IVP 


E. Cystogram 


b. Cervical spine (don't forget your ABC's in trauma) 


BLADDER 


Santucci 2018 


The most definitive study to ryle out 
traumatic bladder rupture is: 


A. Pelvic CT scan 

B. Cystoscopy 

C. Pelvic ultrasound 
D. CT cystogram 

E. IVP 


D: CT cystogram (or plain cystogram but 
not offered) 


BLADDER 


Santucci 2018 


A 26-vear-old woman has a pelvic fracture, 
llags ung and a severe closed head 
r wing an automobile accident. A 


rade c [ogre reveals an. 

ex rover oneal bladder rupture. The next 
step in management Is: 

» A. Catheter drainage 

> B. Immediate surgical repair 

> C. Diagnostic peritoneal lavage 

>» D. Abdominal and pelvic CT scan 

> E. Suprapubic cystotomy 


A: catheter drainage 


BLADDER 


Santucci 2018 
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A 42-year-old man is undergoing laparotomy for 

intra abdominal injuries and bladder rupture. 
Bleeding is noted in the perivesical area. After 
repair of bladder rupture, pelvic pressure does 
not stop the persistent oozing. Multiple blood — 
transfusions are given and his core temperature is 
35.5 degrees Celsius. The next step is: 


A. Intraoperative arteriography 
B. Ligation of the hypogastric arteries 
C. Intravenous aminocaproic acid 


D. Close the abdomen and place patient in a 
MAST suit 


E. Pack pelvis and close abdomen 


BLADDER 


Santucci 2018 
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A 42-year-ol an is undergoing laparotomy for intr 
Saye ningi mones and Di Sfer repare Blesding 6 
kea e e rat Sop the 
persistent dozing. Multiple Blood ransfusions are 
given and his Cot temperature is 35.5 degrees 

elsius. The next step is: 


A. Intraoperative arteriography 

B. Ligation of the hypogastric arteries 

C. Intravenous aminocaproic acid 

D.Close the abdomen and place patient in a MAST 


E. Pack pelvis and close abdomen 


: pack pelvis (damage control!) 


BLADDER 


Santucci 2018 
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Urethral Trauma 


Thomas G Smith III, MD FACS 
Baylor College of Medicine 
Houston, TX USA 


Objectives 


* Review epidemiology, etiology, evaluation, management, and 
complications of urethral trauma 


e Classification 
* Traumatic 
* Evaluation 
* Management 
* latrogenic 
* Etiology 
* Management 
* Impact 
* Artificial Urinary Sphincter (AUS) Erosion 
* Incidence 
* Management 


Definitions 


e Trauma 
* Refers to injury caused by external force from a variety of mechanisms, 
including traffic- or transportation-related injuries, falls, assault (e.g., blunt 
weapon, stabbing, gunshot), explosions, etc. 


e Injuries 
+ Are the results of trauma and the force imparted on the particular body part 
of organ. 
* Typically categorized as blunt or penetrating based on mechanism 
* Blast injuries are unique and have components of both blunt and penetrating 
mechanism 
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Disclosures 


e Industry or pharmaceutical support: None 
e Male urethral injury management: None 


Introduction — Urethral Trauma 


e The urethra is not commonly injured from external violence and only 

accounts for 4% of all genitourinary trauma 
* Majority of urethral injuries are the result of blunt force trauma 

e Anatomic categorization of injury: urethra divided into the anterior 
and posterior segments at the level of the genitourinary diaphragm 

* Due to anatomic position, each segment has very different sources of 
injury and initial treatment options 

e Most urethral injuries occur in men due to the longer urethral length 
and higher incidence of traumatic injuries in men 


Definition — Urethral Trauma 


e Urethral injuries are dependent on the anatomic location (anterior 
versus posterior) 


e The impact, complications, and management of urethral injuries are 
highly variable and greatly dependent on the mechanism, 


involvement of surrounding structures, and severity 
* Blunt injuries: Contusion, laceration, and avulsions 
e Penetrating injuries: Laceration, transection, and blast injury with delayed 
stenosis 
* latrogenic: Result from endoscopic injuries and instrumentation 
* Range from minor mucosal abrasions, to lacerations and penetrations, 
and thermal injury 
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Epidemiology 


* Incidence of trauma is rising 


* WHO estimates that by 2020 road traffic injuries will be the 6" leading 
cause of death 


* Renal trauma occurs in 1-5% of all trauma cases (Santucci, Wessells et al. 2004) 
* The kidney is the most commonly injured genitourinary organ 
* Incidence of renal injury of 4.89 per 100,000 persons 
(Wessells, Suh et al. 2003) 
+ Recent NTDB reports estimate solid abdominal organ injuries occur in approximately 
7% of total injuries 
(Hurtuk, Reed et al. 2006) 
* Based on current US population data 15000 persons will sustain renal injury annually 


Epidemiology - latrogenic Urethral Trauma 


e Incidence of urethral catheterization 
+ No exact incidence or number of inpatients catheterized 
+ 24 million catheters are purchased by hospitals each year (saint et al, 2000) 
+ Estimates outside the US are 10-25% of hospitalized patients (Jain et al, 1995) 
* One study noted 11000 catheter placements per year (Davis et al, 2016) 
* Incidence of urethral injury 
* 0.3-3% of hospitalized patients incur iatrogenic injury (Bhatt etal 2015) 
+ 0.7-6.7 per 1000 male urethral catheterizations (kashetiet al 2008, Davis et al 2016) 
+ Impact on urology consultations 
* 6% of urology consultations (864 total) (thomas et al, 2009) 
+ 32.9% of urethral injuries over a five year period (Dobrowolskiet al, 2002) 


Anatomy — Urethral Trauma 


e Urethral Anatomy (Gross) 
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Epidemiology 


e Pelvic injuries occur in 5% of all injuries in the United States 


e Urethral and bladder injuries occur in 10-15% of pelvic fractures 

(Bariol, Stewart et al. 2005), (Paparel, N'Diaye et al. 2006) 

* Recent estimate of the incidence of pelvic fracture injury was greater than 

31,000 over a five year period (Bjurlin, Fantus et al. 2009) 
* Based on that current population, > 6000 urethra and bladder injuries occur in the same 
time period 

e Urethral injuries are often associated with specific fracture patterns 

+ (Basta, Blackmore et al. 2007) 


Anatomy — Urethral Trauma 


e The male urethra is anatomically divided into two areas referred to as 
the anterior and posterior urethra 
* The genitourinary diaphragm is the point of anatomic differentiation 
* Components of the anterior urethra - distal to proximal 
* Fossa navicularis 


* Penile or pendulous 


+ Penile urethra and fossa navicularis comprise slightly more than half of the distal anterior 
urethra 


+ External to the body in the penis 
* Bulbar segments 
* Posterior urethra is composed of two segments 
* Membranous 
* Prostatic 
+ Both intimately related to the bony pelvis and are injured more frequently in pelvic fractures 


Anatomy — Urethral Trauma 


* Blood supply to the urethra arises proximally from the internal pudendal 
artery 
* Becomes the common penile artery which terminates into the bulbourethral 
artery 
* Common penile and bulbourethral arteries are the main blood supply to the 
urethra 
+ These arteries arborize in the glans of the penis and retrograde perfusion of the urethra is 
maintained when the bulbar arteries are transected 
+ Small perforating arteries from the inferior aspect corporal bodies then 
enter the dorsal urethra at their attachment 


e The venous outflow of the urethra parallels the arterial supply 
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Anatomy — Urethral Trauma 


e Urethral Blood Supply 


Circumtlex artery 
Cavernosal artery 
Comm 


penile 3 
artery 


Dorsal artery 


Bulbar art 


Etiology - latrogenic Urethral Trauma (AUS) 


e Erosion Rates 
* Contemporary series 5-10% (tai etal, 2007) 
* Recent high risk series reported rate of 6.2% (Brandt et al, 2016) 
* Some discrepancy due to concomitant infections 


* Etiology 
* Early erosion due to iatrogenic urethral injury 
* Late erosion due to other iatrogenic factors, e.g. catheter placement 
+ Subset of spontaneous erosions 


Presentation — Urethral Trauma 


* Physical Exam Findings 


* The classic triad of blood at the urethral meatus, 
inability to void, and palpably distended bladder 
is uncommon in clinical practice 

* Blood at the urethral meatus is variable in 
presentation and occurs in 37-93% of patients 
+ Patients who present with blood at the urethral 
meatus, especially in the setting of pelvic 
trauma, evaluation of the urethra is mandatory 
Patients with bulbar urethral injuries may 
present with a perineal hematoma 
+ The hematomais confined by Colles’ fascia 
which is continuous with Scarpa's fascia 
and contiguous with the dartos fascial 
layers 
The hematoma can have a classic 
appearance of a butterfly within the 
perineum, due to rupture of Buck’s fascia, 
and can spread into the scrotum or up the 


Inability to pass a catheter following pelvic trauma 
can be a hallmark of a serious urethral injury 
abdomen along the layers of Dartos and — Inadvertently, catheter can be passed into the pelvic 
Scarpa’s fascia hematoma 


Patients with posterior urethral injuries 
may have a “high-riding” or balottable 
prostate on exam 
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Etiology — Urethral Trauma 


* Blunt 
Majority of urethralinjuries are the result of blunt force trauma 
+ Anterior urethra 
Bulbar anterior urethral segment isthe most commonly inured segment 
‘Accounts for 85% of anterior urethra injuries 
The pendulous urethra can be injured inassocationwth penile fracture ifforce tearing the corporal body damages the corpus spongiosumas well 
Posteriorurethra 
‘Almost uniform assodated with pelvic fracture 
‘Approximately 3-6% of male and female patients with pelvic fracture have associated posterior urethral injuries 
Resultofstetchingandshearingforcesat the level ofthe membranous urethraresulting bulbomembranous disruption 
Patients that sustain aurethralinjury after blunt pelvicfracture are often severely traumatizedsuffering multi-systems trauma and have high injury severityscores 
+ Penetrating 
+ Resultof gunshotwoundsorstab wounds 
3% of gunshot wounds tothe genitourinary system involve the anterior urethra 
+ 40-50% of patient with penetrating wounds to the penis have concomitant injuries to the urethra 
Penetrating posterior urethral injuries have similar mechanismta anterior although impalementinjuries occurin this area 
‘Associated wth injuriesto surrounding structures such as rectumand pelvivasculature 
+ Iatrogenic 
Result of urethral catheter placement 
+ Analysishave shown an incidence of 3.2 per 1000 patients 
Male posterior urethralinjuries aremore often relatedto instrumentationof the urethra primarllyendoscopicsurgical procedures 


Presentation — Urethral Trauma 


* Based on the anatomic differences of the male and female urethra - urethral injuries have a 
variable presentation 
* Anterior: 
* Most of these injuries are located in the mid-perineum, where the urethra is crushed against the pubic arch 
* Penetrating injuries present with obvious wounds to the perineum or penis. 
* Posterior: 
* Presentin the context of severe multisystem trauma 
* The initial steps in evaluation include the ABCs - airway, breathing, and circulation 


+ Although patients cannot be directly interviewed, information concerning mechanism of injury, blunt versus 
penetrating, and details of that mechanism, i.e. high speed motor vehicle collision or high velocity missile injury, 
should be obtained 


Physical examination of these patients is difficult, especially in blunt trauma, as posterior urethral injuries are highly 
associated with pelvic fracture and up to 15% of these have associated bladder injury 


Patients with the combination of blood at the urethral meatus, inability to void, and pelvic fracture should be 
presumed to have posterior urethral injury 


* Female: 


* Female urethral injuries are associated with 0-6% of patients with pelvic fracture 
+ Female patients with urethral injury may have hematuria or vaginal lacerations 


Presentation — latrogenic Urethral Trauma 


* Etiology 
e Inadvertent inflation of balloon in the urethra 
+ Balloon pressures reach > 700 kPa (= 102 PSI) 
* False passage at the level of the bulbar or penile urethra 


e Diagnostic Criteria 
* Blood per urethra/Gross hematuria with catheter placement 
* Non-draining catheter 
Penile/Perineal pain 
Cystoscopic evidence of urethral injury 
Contrast extravasation on retrograde urethrogram 
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Presentation - latrogenic Urethral Trauma (AUS) 


e Symptoms 
e New onset incontinence 
e Hematuria 
e Urinary tract or genital skin 
infection 
e Evaluation 
e Physical exam 
e Cystoscopy 


Siegel et al, 2015 


Evaluation - Urethral Trauma 


Normal RUG Posterior Urethral Injury RUG 


Diagnostic Testing - Urethral Trauma 


* Cystoscopy can be used to diagnose urethral injury 


* Patients taken directly to the operating room for hemodynamic instable or 
from penetrating trauma cystoscopy is used to inspect the urethra 


e In partial urethral injury, cystoscopy can facilitate Foley catheter placement 


e In patients with penetrating injuries to the posterior urethra, rectal 
injury should be considered 


e Female patients with pelvic fracture and physical findings concerning 
for urethral injury should be evaluated 
* Retrograde urethrogram is not technically feasible for the assessment of the 
urethra in pelvic trauma 
* Best diagnostic test is cystoscopy 
+ Either a flexible cystoscope or special rigid scope without a cutback beak 


Urethral Trauma 


e Evaluation — Which patients 
e Guideline statement 19 
e Patients with blood at the urethral 
meatus after pelvic fracture 
* Blood at meatus 
+ 37-93% in posterior urethral injury 
+ 75% in anterior urethral injury 
(Mouraviev, Coburn et al. 2005), (Elgammal 2009) 


+ No attempt at catheter placement 
prior to RUG 


e Evaluation — How 
* Retrograde Urethrogram 


Imaging — Urethral Trauma 


* When a urethral injury is suspected, a retrograde 
urethrogram is performed 
* Key aspect is placement of the patient in a 30-45% lateral 
decubitus position to ensure adequate visualization of the 
entire urethra 
+ Partial injuries to the urethral lumen will reveal some 
contrast extravasation coupled with passage of a variable 
amount of contrast into the lumen of the bladder 
+ In complete urethral transection, a dramatic bloom of 
urinary contrast extravasation at either the 
bulbomembranous junction or the prostatic apex 
+ Another key consideration in urethral injury imaging is 
pattern of pelvic fracture 
+ Pelvic fractures that produce rethralinjuryinvolvethe 
Bnteriorarch of the pelvicring 
* Specie ractures that are associated with a greater tisk of 
Urethral injury are pubis symphysis diastasisand inferior pubic 
Fami fracture, especillyin the medialaspect of the ram 
+ In patients with urethral injury accompanied by pelvic 
fracture, it is essential to evaluate for concomitant bladder 
injury 
* Combined bladderand urethral injuryis found in 10-29% of 
patlentswith bladderinjury andpelve fracture 


Management - Urethral Trauma 


* Management — Catheter Drainage 
* Guideline statements 20, 21, 25 


* Establish prompt urinary drainage in patients with pelvic fracture associated 
urethral injury 


+ A urologist may attempt a retrograde catheter placement in partial urethral injuries 
* May place suprapubic tubes (SPTs) in patients undergoing open reduction 
internal fixation (ORIF) for pelvic fracture 


* Establish prompt urinary drainage in patients with straddle injury to the 
anterior urethra 


(Rosenstein and Alsikafi 2006) 
+ Acceptable options include urethra catheter (if possible) or suprapubic cystostomy tube 
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Management - Urethral Trauma 


* Management — Endoscopic 
e Guideline statement 22 
* Perform primary realignment (PR) in hemodynamically stable patients with 
pelvic fracture associated urethral injury 
+ Not perform prolonged attempts at endoscopic realignment in patients with 
pelvic fracture associated urethral injury 


Management — Urethral Trauma 


e Anterior urethra 


+ Management varies based on mechanism 
* Blunt urethral injuries - primary objective is urinary diversion 
* Diversion with either urethral Foley catheter placement or suprapubic cystostomy tube 
placement 
+ Penetrating injuries should have immediate operative intervention 


+ Low velocity gunshot or stab wound and limited tissue loss, primary surgical repair is 
indicated 


+ Performed using absorbable suture creating a spatulated primary repair 
+ High velocity gunshot or significant tissue loss, urinary diversion only is performed 


Management — Urethral Trauma 


* Posterior urethra 
* Variable location of injuries - distally beyond the external sphincter or at the prostatic apex just proximal to the 
external 
+ Depends the nature and location of the pelvic fracture as well as the ligamentous attachments to the prostate 
* The immediate goal in management of complete urethral disruption is to obtain urinary drainage, usually with the 
placement of a suprapubic tube 
+ Although controversial, patients may also undergo endoscopic realignment of the urethra, 3-10 days after injury, when stable 
from their pelvic injury 
+ Not clear if endoscopic urethral realignment offers any benefit and prolonged efforts at realignment are not recommended 
+ Immediate operative repair of posterior urethral injuries is not indicated 


* Posterior urethral injuries are well suited to “damage control” maneuvers and many adjunct and reconstructive proceduresare 
well described options 


+ Most experts agree that immediate repair of these injuries can be dangerous and leads to an unacceptably high rate of 
restenosis, 


+ Exceptions to this are bladder neck injuries or extension of a bladder or bladder neck injury into the anterior portion of the 
prostatic urethra within the pelvis 
* Female urethra 
* Repaired at time of presentation unless the patient is hemodynamically unstable due to association with vaginal 
lacerations 
* Repair is recommended during the initial hospital course to minimize the chance of post injury urinary incontinence 
or development of urethrovaginal fistula 


* Distal female urethra may be managed expectantly or marsupialized as the continence mechanism is usually spared 
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Management - Urethral Trauma 


Urethral Trauma 


* Management — Surgical 
e Guideline statement 24 
* Perform prompt surgical repair in patients with uncomplicated penetrating 
trauma of the anterior urethra 
(Broghammer and Wessells 2008), (Brandes 2006) 
* If feasible primary reconstruction using two layer technique with fine absorbable suture 
* If damage is excessive or significant blast effect, temporary urethrostomy at site of injury 
* Delayed reconstruction of urethral defect 


Management - latrogenic Urethral Trauma 


Intervention No. © Management 
Replacement of catheter by Urology 23 e 3 studies evaluated incidence of 
Manipulation of catheter by Urology 3 injury 
* Range of 2-6.7 per 1000 catheters 
+ All patients required urologic 
intervention 
+ All patients developed short term 
complications 


* Clavien-Dindo complications 2 grade 
2 occurred in 81% of patients (Davis et 
al, 2016) 


Total * 40% of patients developed urosepsis 
* Overall 14 patients 
* ICU admission in 3 


Placement of 3-way catheter 
Cystoscopy with guidewire catheter placement 


Rigid cystoscopy in operating room for catheter 


Cystoscopic or percutaneous suprapubic tube 


Open cystostomy tube 


Laparotomy with cystorrhaphy and catheter 
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Management - latrogenic Urethral Injury (AUS) 


* Traditional management is placement of Foley catheter 
* Concept is to allow for re-epithelialization of the urethra 
* Many men will develop urethral stricture 


* Secondary urethral healing delays surgery AUS replacement and treatment of 
incontinence 


* Some have advocated primary repair of the urethra at time of 
explantation (Rozanski et al 2014), (Chertack et al, 2016) 


e In theory, urethral re-approximation should allow for closure of 
defects and mucosal apposition 


* Case reports exist of leaving asymptomatic erosions in Situ (Singla and singla, 
2015) 


latrogenic Urethral Injury (AUS) — Outcomes 


e In situ urethroplasty (rozanski et al, 2014) 
+ Retrospective analysis of 26 patients 
undergoing explantation of eroded AUS 


* 6 year time frame from single center 
experience 


* 13 patients received urethroplasty 
* 13 patients treated with catheter alone 
* Technique 


+ 2-0 monofilament suture is used to close 
the urethral defect in a single layer over 14- 
16 Fr Foley catheter 


* Results 


* Significant reduction in urethral stricture 
formation 


* 38% (5/13) vs 85% (11/13) 

* No significant increase in operative time 
* 78vs 70 minutes 

* Trend toward faster secondary procedure 


latrogenic Urethral Injury — Prevention 
Strategies 


* Education H.U.B. 
* Kashefi et al demonstrated 5 fold How to properly insert a Foley catheter 
decrease with nursing education re 
E SSG inser caterer 
+ 1 hour didactic session 1.Hub n 
i a Wot tor urne 
+ Educational posters at nursing 2.Urine ~g oom 
stations 


* Incidence 4 from 3.2/1000 to `d Inte the balloon 
0.7/1000 


* 2 hour hands on skills lab 


with sterie water 


* Others have evaluated house staff 
education at tertiary referral pi o 
hospitals : ally re sie principle of 
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latrogenic Urethral Injury - Outcomes 


Table 4 Breakdown of inital financial burden due to iatrogenic 
urethral injury during UC 


e Significant increase in cost and 


length of stay 
* Total cost $ 375,815 
* Current € 1=$ 1.12 
* Increased length of stay 
* Range 2.07 -9.4 + 10 days 
* Poor documentation to corroborate 
urethral injury from catheter attempt 
* Limited long term clinical data 
* Davis et al 2016 


+ 24% Suprapubic catheter 
+ 21% Indwelling Foley catheter 
+ 24% Perform intermittent cath 
+ 11% Required dilation 

Davis et al, 2016 


latrogenic Urethral Injury (AUS) — Outcomes 


* Abbreviated urethroplasty vs primary urethral anastomosis (chertacket ai, 2016) 
* Retrospective analysis of 75 patients undergoing explantation of eroded AUS 
+ 10 year time frame 
* 52 patients received Foley catheter alone 
* 15 patients underwent primary urethral anastomosis 
+ 8 patients underwent abbreviated urethroplasty 
* Technique 
+ Abbreviated urethroplasty 
+ Single layer closure without urethral mobilization 
+ Primary urethral anastomosis 
+ One and two layer closure of bulbar urethra (4-0 and 5-0 monofilament suture) 
+ One layer closure of penobulbar urethra (4-0 monofilament suture) 
* Results 
Significantly higher urethral stricture rate with severe erosions managed with Foley catheter only 
+ No differencein stricture formation between the three groups 
+ Primary anastomosis was used only for severe erosion (> 50% circumference) 
Higher incidence of stricture formation in Foley catheter only comparing mild (< 50%) and severe (> 50%) erosion 
Equivalent formation of urethral diverticulum between all groups 
No difference in number or time to repeat AUS placement 


latrogenic Urethral Injury — Prevention 
Strategies 


* Build a better catheter 


* Human urethra is injured with 
increase in diameter > 40% of 
baseline 
* Minimum required pressure: 
+ 187 kPa = 27 PSI 
* Different catheter materials transmit f ed | 


pressure differently (wu et al, 2011) i 
* Silicone force > 200 kPa in the urethra nis peeeerrer 
+ Latex catheters > 150 kPa in the 
urethra 
* Silicone catheter burst with 7 pressure 


e Syringe with safety valve limits 
pressure to 150 kPa 
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Complications - Urethral Trauma 


* Monitoring Complications 
e Guideline statement 23 
* Monitor patients for complications (e.g., stricture formation, erectile 
dysfunction, incontinence) for at least one year following urethral injury 
* Patients are at risk for erectile dysfunction and incontinence 
* Pelvic fracture urethral injury (PFUI) has a low risk of incontinence 
* Pelvic fracture and damage to surrounding structures is typically the cause of erectile 
dysfunction and/or incontinence 
* Incontinence risk 4-18% 
* Erectile dysfunction risk 24-46% 
(Mouraviev, Coburn et al. 2005) 


Complications — Urethral Trauma 


* Erectile dysfunction 

* Common after pelvic fracture urethral injury 
Attributed to injury of the parasympathetic 
nerves as they travel along the lateral border 
of the prostate 
Can be purely arteriogenic 

* Results from damage to the internal pudendal 
artery from trauma or embolization 

* Erectile dysfunction may recover over time, 

but can take up to 2 years to occur 


* Incontinence 
* Rare consequence of urethral injury 
* Bladder neck is typically intact 


* External urinary sphincter is damaged in 
nearly all cases — as a result of the initial 
trauma or the urethroplasty 
With initial concomitant bladder neck or 
serious pelvic nerve injury incontinence can 
occur after posterior urethroplasty 
An incompetent bladder neck can predict this 
problem pre-operatively 
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Complications — Urethral Trauma 


* Urethra 
* Serious long-term sequelae often 
accompany traumatic urethral injury 


* Most urethral injuries are associated 
with dense fibrosis in the intervening 
gap created by transection 


Urethroplasty is the most appropriate 
therapy to reestablish patent urethra 
after traumatic injury 


Outcomes of posterior urethroplasty 
are excellent an average rate of 
approximately 89% 


* Other complications include 
diverticula formation, urinoma, or 
fistula to the perineum or rectum 


Urethral Injury: Conclusions 


* latrogenic Foley catheter injuries 
* Result in significant increased cost and patient morbidity 


* Simple education and demonstration of catheterization technique can significantly reduce 
incidence of injury 
* Better catheter design can reduce severity and incidence of catheter related urethral injuries 
* Urethral injury due to AUS erosion 
* Erosion is a less common cause of urethral injury (5-10%) 
+ Immediate repair of significant injuries appears to result in lower incidence of complications 
* Simple repair does not increase operative times 


e Urethral Trauma 
* Often associated with blunt injury and more common in the proximal urethra 
* Key management point is establishing urinary drainage 


* Patients with urethral injury from all etiologies should be monitored for at least one year for 
complications related to their injury. 
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Disclosures 


+ None 


GENITAL TRAUMA 


Lee C. Zhao 
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Genital Trauma—Male Penetrating 
penile injury 


Penetrating 


Penile Penile injury Penile fracture 


Scrotum Scrotal injury Testicular rupture 


3 Division Name or Footer 4 Division Name or Footer 


Penetrating penile injury Bites 


+ Antibiotics 
e Vaccination 


+ Evaluation: physical exam 
+ Imaging: retrograde urethrogram if urethral injury suspected 
+ Surgical exploration + HIV post-exposure prophylaxis 


+ Mechanism of injury—approach for exploration, antibiotic choice 


— 
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Nail gun malfunction 


A 
(ova Langsus 
naa 


“Playing catch with the dog” 


Lateral View s/p debridement at OSH 


= 
itang 
Neath 


321 


Copyright © Oakstone Publishing, LLC, 2018. All Rights Reserved. 


s/p Meatoplasty and Advancement One Month Later 


Two Months Later 


Key Principle 


+ Wash out and primary wound closure (if possible) should be performed, even in 
contaminated wounds 


+ Preserve all viable tissue to facilitate reconstruction 
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“I made a mistake” 


A 
WUtangons 
A Keath 


Macroreplantation 


Dartos Reapproximated Ventrally 


= 
itang 
\ teenth 
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SP Tube Placed 


10 hours postop 
24 hours after surgery 


A 
(MüLangons 
-Health 


s/p Circ, Perimeatal Debridement; 
Cysto> Urethra Viable, Foley Removed 


pant 
tangs (U Langone 
ieni ien 
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Week 4: Further Debridement 


Retrograde Urethrogram 


Week 5: 5 Days s/p STSG Skin grafts in genital reconstruction 


+ Penis: 
— Thick (14/1000 or higher) split thickness skin graft on penis 
— Avoid meshed grafts (poor cosmesis) 
+ Scrotum and perineum 
— Meshed or unmeshed STSG 
— Wound vac to help secure the skin graft 


34 Division Name or Footer 


Penile Fr: r 
2 months after initial injury enile nracture 
Ae 
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Use of Ultrasound 
Low vs. High Clinical Suspicion 


* Things to consider in history and PE... 150 patients from Jan 1997 to Nov 2009 


— Immediate detumescence Divided into two study groups based on clinical presentation and imaging results 


Inability to achieve erections after event — G1: low suspicion (25 patients) 
Severe pain + All patients underwent conservative management (u/s) 


Changes in corpora noted on exam — G2: high suspicion (125 patients) 


Significant edema/hematoma + All patients underwent surgical exploration 

All patients in G1 (25 patients) underwent US 

— Ruled out PF in 100% 

— All managed with painkillers/anti-inflammatories without hospitalization 
12 /125 patients in G2 -- US for “doubtful dx” 

— 9 rupture of corpus cavernosum (75%) 


Koifman, et al. Urology, 2010 
A 


U Langone 
Sneath 


Right corporal disruption w/ adjacent hematoma 


Dist 0.975 cm 
Dist 1.49cm 


Trans BASE OF PENIS 


Repair Via Penoscrotal approach 


Most fractures are ventral, at the base of penis. 

Urethral injuries almost always occur with bilateral corporal rupture 
Circumcising incision provides poor exposure to proximal corpora 
Penoscrotal approach allows use of the lonestar retractor 

If injury is completely dorsal, can convert incision into “T” and deglove 


Gu 
dtang 
ien 
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Complete Urethral Rupture & Fracture of Both Corpora Corpora Repaired 


Gu ee 
Goreng Goreng 
42 Divisione or Foote i ie 


Urethra Mobilized & Repaired 
Use of Ultrasound — Penile Fracture 


+ Good when PE equivocal > can help to confirm questionable dx prior to 
exploration 
— Identifies location of fracture to help select choice of surgical approach. 

* Good to r/o fx in patients with low clinical suspicion 

+ Non-invasive, low-cost 


+ Widely available 


A 
(@GLangoos 
Health 


MRI for penile fracture Timing of Penile Fracture Repair? 


* 180 patients Jan 1986 - May 2010 
e Divided into two study groups 
— Group |: “Early” presentation, <24 hours 
— Group Il: “Delayed” presentation, >24 hours 
— No difference in etiology, clinical presentation, surgical findings, and incidence of urethral 
injury 
+ Mean follow-up time: 
— Group I: 105 months 
— Group ll: 113 months 


Gu Gu 
Ge dtang 
SH cea SH cea 
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Timing of Repair - Results 


+ After long-term f/u, 35 patients (19.4%) had complications: 
— Pain on erection (1.4%) 
Deviation on erection (13.9%) 
Erectile dysfunction (13.4%) 
Palpable plaques (12.9%) 
+ NO difference in complications 


El-Assmy, et al., 2011 


—~ 
WU tangons 
Sneath 


Exploration 5 days after injury 


Scrotal injury 


+ Penetrating 
— Exploration if dartos is violated 
— Ultrasound controversial 
+ Blunt 
— Ultrasound to evaluate testicular rupture 
— Exploration for testicular rupture 


Gu 
dtang 
SH cea. 
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Timing of Repair 


e Patients presenting up to 7 days after penile fracture 
can be managed surgically with similar outcomes to 
patients with immediate repair 


e US showed site of tear in 53/58 (93%) 


El-Assmy, et al., 2011 pi 


A 
U Langone 
iea 


Corporal repair 


Ultrasound 


e Heterogeneous echo 
of testicular 


parenchyma with loss 
of contour 

Tunica albuginea 
rupture 


J Urol 2006 , 175: 175 


on 
(Gord tengo 
Shean 
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Testicular Repair Tunica vaginalis graft 


E 
Gatang 
Si eai 


—~ 
U Langone 
if 


\— tea 


Scrotal skin defects 


+ Primary closure typically possible due to elasticity of scrotal skin 


58 Division Name or Footer 


Female genital trauma 


+ Less common 

* Blood at vaginal introitus 

+ Suspicion for sexual abuse 

+ Vaginal smear to evaluate for spermatozoa 

+ Evaluate for concomitant bladder, rectal injuries. 
— CT/MRI 


+ Primary closure of vaginal lacerations to reduce fistula formation 


— 
Win 


C Ài 
AYU Langone ne 
p 60 bison Name or Foter ea 


N Weal 
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Penis (blunt) 


Penis (penetrating) 


Vas deferens 


Anterior Urethra (usually 
associated w/ penis or 
scrotum) 


THANK YOU 
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Screening Imaging 
Ultrasound/MRI 


None vs CT 


Ultrasound 


Intraop finding 


Intervention 


Immediate Repair (up 
to 1 week) 


Immediate Repair 


Repair vs observation 


Ligate Vas, Delayed 
VV 


Immediate 
Urethroplasty 
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Immediate Conservative 


Penile injury (fracture, penetrating) Blunt penile injury without fracture or 


urethral involvement 


Penetrating scrotal injury Blunt scrotal injury without testicular injury 


Blunt scrotal injury w testicular involvement 


Anterior urethral injury 


— 
BvUtangsos 
Creat 
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Management of Upper 
Urinary Tract Obstruction 


Stephen Y. Nakada, MD 


Upper Tract Obstruction 


Evaluation of Upper Tract Obstruction 
Ureteropelvic Junction Obstruction 
Retrocaval Ureter 

Ureteral Stricture Disease 
Ureteroenteric Anastomotic Stricture 
Retroperitoneal Fibrosis 


Evaluation of UTO 


CT- low dose, CT urography 
IVU 

Ultrasound 

Retrograde pyelogram 


Diuretic Renography 
Whitaker test 
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Disclosures 
Stephen Y. Nakada, MD. FACS, FRCS (Glasg.) 


* Boston Scientific - Consultant 


Upper Tract Obstruction 


Evaluation of Upper Tract Obstruction 
Ureteropelvic Junction Obstruction 
Retrocaval Ureter 

Ureteral Stricture Disease 
Ureteroenteric Anastomotic Stricture 
Retroperitoneal Fibrosis 
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Whitaker Test 


Useful with concomitant stones 
Ultimately accurate 

Requires NT and foley catheter 
Must be dynamic 


Ureteropelvic Junction Obstruction 


Intrinsic, aperistaltic segment 

Role of crossing vessels 

Diagnosis: renography, CT angiography, CT 
urography 

— Roles for crossing vessel, UPJ anatomy 

— Ultrasound; prenatal value and multicystic kidney 
Renography 

— Quantitative, functional status, follow up 


Diuretic renography 


Upper Tract Obstruction 


Evaluation of Upper Tract Obstruction 
Ureteropelvic Junction Obstruction 
Retrocaval Ureter 

Ureteral Stricture Disease 
Ureteroenteric Anastomotic Stricture 
Retroperitoneal Fibrosis 


UPJ Etiology 


Lack of Interstitial cells of Cajal 
Aperistaltic segment 
Congenital 

TGFB, EGF. NO as causes 
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UPJO: Indications 


e Symptomatic obstruction Dismembered pyeloplasty 

¢ Impairment of renal function Endopyelotomy 

e Stone disease or UTIs Laparoscopic pyeloplasty 
— Causal hypertension 


UPJO- Intervention 


Robotic assisted laparoscopic pyeloplasty 
(RALP) 


Endourologic Mgt for UPJO Antegrade EP 


¢ Endopyelotomy 
— Antegrade 
— Retrograde 


a» .0 
e Crossing vessels 


— Data suggest success rates altered by CV, degree 
of hydronephrosis 


— Requires high-dose axial imaging or angiography 
e Concomitant stones 
— Antegrade approach favored 


Retrograde EP UPJO with stones 


PCNL and antegrade endopyelotomy 
— Concerns of inflammation at the UPJ 

— Need to assess UPJ once stone removed 
— Option for Whitaker test with existing NT 
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Secondary interventions Pyeloplasty 


* Open or lap/robotic for failed endopyelotomy e Open 


* Endopyelotomy for failed open or lap/robotic e Laparoscopic 
— Data quite good (>90%) for EP following ¢ Robotic 
pyeloplasty 


Open Pyeloplasty Laparoscopic Pyeloplasty 


Flank incision Pioneered by Kavoussi 

95% success rate Success rates >90% 

Effective in children Requires laparoscopic suturing, knot-tying 
Dorsal lumbotomy approach in select cases Optional mesenteric approach 

In adults, an approach in centers lacking MIS Eliminates concerns of crossing vessels 


expertise Allows for management of stones 
concominantly 


Robotic pyeloplasty UPJ repairs 


Logical extension of the procedure from Dismembered 
laparoscopy Foley YV plasty 


Allows more surgeons to perform the Fenger plasty 


procedure Vertical flap 


Opens options for single incision 


Similar operations and approaches to repair 
UPJ; Success quivalent 


Cost 
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Ureterocalicostomy 


y PR 


Options for UPJO 
and PUS with 
small renal pelvis 


Also for HSK for 
dependent 
drainage 

Well accepted 
salvage procedure 


Assess function of 
ipsilateral moiety 


Retrocaval Ureter 


Rare anomaly, persistence of the lower 
cardinal veins during embryologic 
development 

Diagnosis by CT 

Treatments 


— If indicated, open or robotic approaches 
successful 


Ureteral Strictures 


Diagnosis 

— Retrograde pyelogram 

— Diuretic renography with split function 
Indications 

— Symptoms, infections 

— Renal functional loss 


— up to 2 cm managed endoscopically 
— 20% function 
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Upper Tract Obstruction 


Evaluation of Upper Tract Obstruction 
Ureteropelvic Junction Obstruction 
Retrocaval Ureter 

Ureteral Stricture Disease 
Ureteroenteric Anastomotic Stricture 
Retroperitoneal Fibrosis 


Upper Tract Obstruction 


Evaluation of Upper Tract Obstruction 
Ureteropelvic Junction Obstruction 
Retrocaval Ureter 

Ureteral Stricture Disease 
Ureteroenteric Anastomotic Stricture 
Retroperitoneal Fibrosis 


Treatment options 


Balloon dilation- low longterm success 
Endoscopic incision 

— Laser 

— Cold knife 


— Cutting balloon catheter (less used due to risk of 


bleeding and improved lasers) 
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Endoincision 


foe 
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Optimal therapy for benign ureteral strictures* 


| Assess length, renal function 


ees 


Stricture is <2 cm and >20% function Stricture is >2 cm 


4 


N 


Distal 
ureter 


Moiety is >20% 


Moiety is <20%** 


J 


Anterior 
incision 


Anterior Lateral Open or 
incision incision laparoscopic repair 


l 


Laparoscopic 
nephrectomy 


*Consider balloon if transplant on immunosuppression 
**Pediatric and younger patients may warrant repair 


UE Strictures 


Success rates poor bilaterally 

Right side better than left 

Assess for TCC 

Always do a renal scan 

Retrograde procedures challenging 


Bridging Longer defects 


Ureteroneocystotomy 
Boari flap 
Ureteroureterostomy 
Trans UU 

Ileal ureter 


Autotransplantation 
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Upper Tract Obstruction 


Evaluation of Upper Tract Obstruction 
Ureteropelvic Junction Obstruction 


Retrocaval Ureter 
Ureteral Stricture Disease 
Ureteroenteric Anastomotic Stricture 


Retroperitoneal Fibrosis 


Optimal therapy for benign ureteral strictures* 


| Assess length, renal function 


Stricture is <2 cm and >20% function 


D 


Stricture is >2 cm 


Distal 
ureter 


U-E 
anastomosis 


Moiety is >20% Moiety is <20%** 


l 


yf 


Anterior 
incision 


Anterior Lateral Right Left 


incision incision 


i J 


Open or Laparoscopic 
laparoscopic repair nephrectomy 


*Consider ball 
**Pediatric and younger patients may warrant repair 


/ N 


man Consider 
formal repair | 


loon if transplant on immunosuppression 


Upper Tract Obstruction 


Evaluation of Upper Tract Obstruction 
Ureteropelvic Junction Obstruction 


Retrocaval Ureter 
Ureteral Stricture Disease 


Ureteroenteric Anastomotic Stricture 


Retroperitoneal Fibrosis 
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Retroperitoneal Fibrosis(RPF) RPF evaluation 


e Presentation-inflammatory disease in the RP ESR, CRP elevation in aortitis group 30-50% 
causing compression of the structures 


including the ureters, L4-5 


e 70% idiopathic, but it is considered a chronic 
periaortitis, a large vessel vasculitis 


CT reveals hydronephrosis 
Renal scan 


MRI low signal intensity on T1, higher in active 


disease on T2 
* 30% of patients have a cause, such as 


methysergide use, ergot alkyloids, B blockers, 
or malignancy 


Gadolinum enhancement a sign of active 
disease 


PET scan 


CT diagnosis 


RPF Management Surgical Management PRF 


e Decompression, stent or NT when symptoms of Ureterolysis 
obstruction — Mass biopsies 
— TP approach 


— Intraperitoneal placement of the ureters 
e Medical management — Omental wrap 


— Steroids 80% response, follow ESR, CRP,MRI Open, lap or robotic 
= 0, 
— 2 year therapy typically, remove drains, then taper Good success up to 90% at 30 months 


| y t dli 50% of — Lap equal to open with shorter recovery 

~ en eae Cee Coes ae ASLON We; ae oo — Robotic also reported, 84% with shorter recovery 
steroid responsive cases recur during tapering j 

Autotransplantation 


e Postobstructive diuresis a concern 


* Cyclosporine, cyclophosphamide, azathioprine 
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Disclosure 
Evaluation and Management of the 


Kidney Stone Patient: an Update e Consultant: 


—Allena, Alnylam, Retrophin, The Ravine 
Group 


e PMHx: CaOx stones 


David S. Goldfarb, M.D. 
david.goldfarb@nyumc.org 


~ 
wvu School of Medicine 


US Population Prevalence of 
Pans ia Prevalence and Recurrence of Stones 
Nephrolithiasis (NHANES 1976-2010) 


e Lifetime prevalence: 
— 12% in American men 
— 7% in American women 
Recurrence rates: 
— 30% at 5 years 
— 50% at 10 years 
— 80% at 20 years 


8.8 


= 
D 
oO 
O 
[=] 
oO 
2 
S 
> 
g 
A 


19.2 Million US Adults 


Stamatelou, KI, 2003; Scales, Eur Urol, 2012 


wns 


NYU School of Medicine 
s 


i o o 
Calcium 80 o, CaOx 80% Calcium phosphate (hydroxyapatite) 
20% of calcium stones = 15% 


Consider: 


Primary hyperparathyroidism 
Renal tubular acidosis 


E A PIECE OF MY MIND 


Cocktail Party Nephrology 


~ 
JAMA, June 26, 2013—Vol 309, No. 24 2561 


Nvu School of Medicine 
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Uric acid 10-15% 
60% of stones ineDM 


à 


Cystine 1% 


. 


Association of Stone Composition with Age 


Lieske J, CUASN, 9:2141-6, 2014 


-4-- Calcium oxalate 
=>- Apatite 
=<" Uric Acid 
—@— Struvite 
=k- Brushite 


(nyu School of Medicine 
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Table 1. Distribution of stone type analyzed during calendar 
year 2010 (n=43,545) 


Stone Type Number Percent 


Calcium oxalate 29,319 67.3 
Apatite 7000 16.1 
Uric acid 3611 8.3 
Struvite 1318 3.0 
Brushite 374 0.9 
Cystine 151 0.35 
Ammonium urate 105 0.20 
Artifact 1393 3.2 
Other 171 0.4 
Drug 60 0.1 
Sodium/ potassium urate 42 0.1 
Dihydroxyadenine 1 0.002 


Only the first stone submitted per individual was included. 


Lieske J, CUASN 9:2141-6, 2014 WU School Medicine 


Urinary Risk Factors for Calcium Stone Disease 


= Hypercalciuria 

= Hyperoxaluria 

= Hypocitraturia 

= Hyperuricosuria 

= Low urine volume 

= (too much crystal promoters) 
= (too little crystal inhibitors) 


~ 


\Nvu School of Medicine 
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AUA Guidelines 


Medical Management of Kidney Stones: AUA Guideline 


Margaret S. Pearle, David S. Goldfarb, Dean G. Assimos, Gary Curhan, 
Cynthia J. Denu-Ciocca, Brian R. Matlaga, Manoj Monga, Kristina L. Penniston, 
Glenn M. Preminger, Thomas M. T. Turk and James R. White 


http://www.auanet.org/education/guidelines/management-kidney-stones.cfm. 


~ 
NYU School of Medicine 
YS 


Evaluation of Patient with 
First Stone Episode 


e Serum: 
— Electrolytes, creatinine 
— Hypercalcemia, values > 10.0 mg/dl 
e Consider: 
— primary hyperparathyroidism 
— Sarcoidosis 
— CYP24A1 mutations and vitamin D intake 


—[HCO,] < 22 meq/L 
e Consider distal renal tubular acidosis 
—Mg, PO,, uric acid 


~ 
NYU School of Medicine 
XY 


Medications and Stones 


e Topiramate, acetazolamide 
« Atazanavir 

e Vitamin C 

* Felbamate 

e Triamterene 

e Guafenesin 


~ 
NYU School of Medicine 
YS 
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Evaluation of Patient with 
First Stone Episode 

e History: medications, occupation, family 
history of stones or other kidney disease 
(e.g. PKD), inflammatory bowel disease 
(e.g., Crohn’ s disease). 

e Diet: intake of protein, purines, sodium, 
fluids, oxalate, and calcium 

¢ Imaging: are there other stones present? 


— Or anatomically important kidney disorders, 
e.g. PKD, MSK 


~ 
NYU School of Medicine 
N 


Evaluation of Patient with 
First Stone Episode 


¢ Urinalysis: 
— high urine pH: RTA 
— high urine pH: struvite stones 
— low urine pH: uric acid stones 

¢ Urine culture if indicated 

¢ Stone analysis (OR do qualitative cystine 
screening at least once in children-age 50) 
— X-ray diffraction 
— Infrared spectroscopy 


~ 
NYU School of Medicine 
~ 


EVALUATION 


5. Clinicians should perform additional 
metabolic testing in high-risk or interested 
first-time stone formers and recurrent 
stone formers (Standard: Grade B) 


Grade B evidence: “moderate” 


~ 
NYU School of Medicine 
YS 
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EVALUATION 


6. Metabolic testing should consist of 1 or 2, 24-hr 
urine collections obtained on a random diet (Expert 
Opinion) 

Urine should be tested for: 


Volume Citrate 


pH Sodium 
Calcium 

Oxalate 

Optional (helpful): SO,, Urea, 
SS 


Potassium 
Creatinine 


If urine oxalate excretion > 75 mg/d in adults, refer for 
genotyping or specialized urine testing 


~ 
YU School of Medicine 


The Journal of Urology 
Available online 13 October 2016 


In Press, Accepted Manuscript —Note to users 


The role of the 24-hour urine collection in the prevention of 
kidney stone recurrence 


Ryan S. Hsi Š Thomas Sanford David S. Goldfarb Marshall L. Stoller 
+ Show more 


~ 
NYU School of Medicine 


24h Urine: Cons 


Complexity in interpretation 
Limited ability to predict recurrence 
Inconvenient for some 

Requires repeat testing 

Cost 


~ 
YU School of Medicine 
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Prevalence of 24-Hour Urine Collection in High Risk Stone Formers 


Jaclyn C. Milose, Samuel R. Kaufman, Brent K. Hollenbeck, J. Stuart Wolf, Jr. 
and John M. Hollingsworth* 


From the Divisions of Endourology and Health Services Research, Department of Urology, University of Michigan, Ann Arbor, Michigan 


Multivariable regression provider factors 
associated with 24-hour urine collection 


Nephrologist 2.9 (2.3-3.7) 


2006 


2004 2005 
Calendar Year Urologist 3.9 (3.5-4.3) 


J Urol 191:376-380, February 2014 


Prevalence of 24-hour urine collection in patients at high risk for 
stone recurrence. 


~ 
YU School of Medicine 


24h Urine: Pros 


Objective, quantifiable data 

Provides adherence data 

Provides answers to patient 

More convenience than ever! 

Limit prescription of diet and meds to specific issues 
Potential surrogate for outcome 


NYU School of Medicine 


Which urine to review? 


e Weekday/Work day vs Weekend 
e Or would spot urines be useful? 
— Any: It’s a disease of concentration 
— Post-prandial 
— Night time 


Cabbies holding in their urine toa 
dangerous degree 


School of Medicine 
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SS correlated with CaOx, CaPhos and uric acid 
stone composition 


24 Hour Urine Calcium 


—=-NHS I 
NHS II 
-HPFS 


Asplin J et al J Urol 159:1821, 1998 
Male stone formers plotted on 3 axes of SS Curhan, Kidney Int 2008 


Cases: 2237; Controls: 1113 


24 Hour Urine Oxalate 


y Urinary Storie Dise 
Un Research Ghallenges and Opportu 


Oe ie 1) 
i 


Curhan, Kidney Int 2008 | oa 2237; Controls: 


Urol Res (2004) 32: 41-43 
DOI 10.1007/s00240-003-0373-7 


Exposome: Exposure to Disease 


ORIGINAL PAPER 


M. A. Chang - D. S. Goldfarb 


Occupational risk for nephrolithiasis and bladder dysfunction 
in a chauffeur 


Our Unique Disease 
Exposures} | Characteristics 


e A 54-year-old professional driver not 


permitted to urinate on long drives 
e Urodynamics: hypocontractile dilated bladder 
¢ Ultrasound: bilateral asymptomatic stones 


Modified from 
http://www.cdc.gov/niosh/topics/exposome/ WYUSchool of Medicine 


~ ~ 


a i 
Rat rallies 
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KATE MIDDLETON CHRISTMAS VICTORIA'S SECRET FASHION SHOW 


NEW YORK POST__ <= 


Cabbies holding in their urine to 
dagertea me rt rate Taxi Cab Syndrome: A Review of the 


doses pee Extensive Genitourinary Pathology 
Experienced by Taxi Cab Drivers and 
What We Can Do to Help 


Alon Y. Mass, MD,' David S. Goldfarb, MD,? Ojas Shah, MD" 
‘Department of Urology, NYU Langone Medical Center, New York, NY; 2Nephrology Section, New York Harbor 
VA Healthcare System and Nephrology Division, NYU Langone Medical Center, New York, NY 


| DISEASE STATE REVIEW |] STATE REVIEW 


Rev Urol 16:99-104, 2014 


~ — 
(vu School of Medicine NYU School of Medicine 


Xj 


Effect of Work Location on Kidney Stones in 


Healthcare Professionals Temperature and Stones 
3,921 randomly selected Mayo employees 


History of stones 14.6% 
Mean # stones 1.8 


Daily fluid intake < 63.1% 
1.8L 


Physicians with 17.4% 
stones 


HR for working in OR: 1.43 


Linder BJ, Urolithiasis, 41:327-331, 2013 WYUSchoslel Medicine \NYU School of Medicine 


Effect of Mean Annual Temperature on Stone ; ati 
Prevalence by State for Men & Women in Gender Differences In Seasonal Variation Of 


1981 Urine Stone Risk Factors 
‘A 20 4 


«Men 
x Women 


Prevalence 


x 
R? = 0.29 


Mean Annual Temperature (Fahrenheit) a i 
Month 


40.0 45.0 50.0 55.0 60.0 65.0 70.0 75.0 


Stone data from Soucie et al Kidney Int 46:893, 1994 
Temp data from National Climatic Data Center 


“The best hypothesis is that women lose sodium via sweating and replace 
their losses with water, whereas men do not replace water losses as 

completely.” ~ 
NYU School of Medicine 


esol enone Parks J et al, J Urol 170:384-8, 2003 Ù" 


Fakheri & Goldfarb Kidney Int. 76:798, 2009.\_ 
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Climate-related increase in the prevalence 
of urolithiasis in the United States 


| July 15,2008 | vol. 105 | no. 28 | 9841-9846 


Contents lists available at ScienceDirect 
Tom H. Brikowski*t, Yair Lotan*, and Margaret S. Pearle? PNAS 


Medical Hypotheses 


"ENL 


journal homepage: www.elsevier.com/locate/mehy 


Hypothesis: Urbanization and exposure to urban heat islands 
contribute to increasing prevalence of kidney stones 


David S. Goldfarb *™®*, Jacqueline Hirsch” 


“Nephrology Section, New York Harbor VA Healthcare System, New York, NY, United States 
“NYU School of Medicine, New York, NY, United States 


Medical Hypotheses 85:953-957, 2015 
Fig. 3. Predicted growth in high-risk stone area (stone belt; risk ratio =1.2) vs. time, for 2000 (yellow), 2050 (orange), and 2095 (red); linear model. At 2000, 
41% of the population is within a high-risk zone, 56% at 2050, and 70% at 2095, based on year 2000 population distribution. 
~ ~ 
NYU School of Medicine (vu School of Medicine 


Antibiotics for HP Eliminated 
Colonization with OF 


e Actual prevalence rate: about 32% 
3 A w a F 


70 
60 
50 BAntibiotics 
40 B No antibiotics 
30 
20 
10 
Gram negative, obligate anaerobe k Basel 1 h* 6 months* 
One substrate: Oxalate ecole mont eon ; 
Presence associated with diminished Uox P = 0.01, Fisher exact test 
Absence associated with hyperoxaluria Ab: mostly amoxicillin and clarithromycin; some metronidazole 
Kharlamb et al, J Endourol, 2012 
~ 
\NYU School of Medicine \NYU School of Medicine 


Oxalobacter formigenes 


OF colonization (%) 


~ 


Risk of stones with antibiotics 


Under 1 Year vs 15 Years 


Prevention of Recurrent Calcium Stones 


Vancomycin 
Penicillins 
Lincosamides 
Mycobacterial Treatment 
Tetracyclines 

H. Pylori Treatment 


Macrolides 


Antibiotics 


Metronidazole 


Broad-spectrum Penicillins 


Nitrofurantoin 
Fluroquinolones 
Cephalosporins 
Sulfa 
20 25 30 35 
OR and 95% CI 


@iys @ 1-5yrs 
The Health Improvement Network (THIN) database 
N = 26,466 patients with stones and 264,647 matched controls ~ 
Tasian G et al, AUA 2017 \NYUSchool of Medicine 


~ 


IYU School of Medicine 
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The Powerful Stuff: 
Intuitive, Cheap, Effective, Safe, Legal 


Non-specific Prevention of 
Calcium Oxalate Stones 


Increase urine volume to > 2 liters/d 
Supported by RCT 

Emphasis on output, not intake 

= more with heat, exercise 

All day long 

Before sleeping 

Coffee and beer are protective! 


PRACTICES ota nee 


~, 


vu School of Medicine Nvu School of Medicine 


What is the treatment for low urine volume? 
What is the treatment for occupational kidney 
stones? 
RN 0 
ee iC] 


Potassium citrate: ogre 
e Surgeon: before going to the OR 

e Baseball player: before going on the field RRstones 1.0 0.71 0.64 0.61 0.56 
e Teacher: before class 

e Cab driver: before getting into the taxi N =45,510 men 


e Steel worker: before entering work place urnan NEJM 9268:8399, 1993 
. ¢ Similar result in women: Curhan, Ann Int Med 126:497, 1997 
e Everyone: at bedtime 


Diet: Relative risk of symptomatic kidney stones 
according to dietary calcium intake 


Calcium <605 605-722 723-848 849-1049 > 1050 


~ 


~ 
NvU School of Medicine \wvu School of Medicine 


Increasing Dietary Calcium Intake for 
Prevention of Ca Stone Recurrence 


Borghi et al NEJM 346:77 (2002) 


60 men in each arm: men with at least 2 episodes 
of calcium stones and hypercalciuria (>300 
mg/day) 
1) “normal” amount of calcium (80 mmol per day) 
but reduced amounts of animal protein (52 g per 
dan and salt (50 mmol of sodium chloride per 

ay 
2) traditional low-calcium diet, which contained 10 
mmolof calcium per day iloni 


Normal calcium, low protein 
tow salt 


Cumulative Incidence 
of Recurrence (%) 


Outcome: stone recurrence either silent or 
symptomatic 


Nvu School of Medicine 


Figure 2. Kaplan-Meier Estimates. The relative risk of a recurrence in the 

group assigned to the normal-calcium, low-protein, low-salt diet, as compared 
with the group assigned to the low-calcium diet, was 0.49 (95 percent 

confidence interval, 0.24 to 0.98; P=0.04). UVU School of Medicine 
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Prevention of Calcium Oxalate Stones 


e Calcium restriction is out! 
e Not proven to reduce stone recurrence 
¢ Associated with bone demineralization 


Calcium intake 800-1200 mg per day 


~ 
Nvu School of Medicine 


Other benefits of thiazides 


¢ As effective as any other class for HTN 
¢ Cheaper! 


¢ Best drugs for HTN in the elderly 
— For systolic HTN 


¢ Associated with increased bone density 
— Fewer fractures 


= 


NYU School of Medicine 
Da 


Drug Therapy 
Calcium Oxalate Stones 
Hypocitraturia 
— Potassium citrate: 20-40 meq bid 
—NOT sodium citrate: inc. UCa 
— Use in “non-selected” cases 


~ 
NYU School of Medicine 
hs 


Pharmacologic therapy: thiazides 


e Chlorthalidone (indapamide) 
e Lower salt intake 
¢ Supplement with K citrate 
-NO triamterene (e.g. Dyazide, Maxzide) 


—Amiloride 5-10 mg once or twice a day 
for K sparing 


— Spironolactone 


~ 
avu School of Medicine 


Thiazides 


If UCa shows no “cut-point” AND 

Thiazides are effective no matter the UCa.... 
AND drugs are 

Effective 

Inexpensive 

Increase life expectancy 

Increase BMD and reduce fracture rate.... 
Why not just give them to everyone 


a 


NYU School of Medicine 
— 


Effect of Potassium Citrate on Bone Density, 
Microarchitecture, and Fracture Risk in Healthy Older 
Adults without Osteoporosis: A Randomized 
Controlled Trial 


K citrate 60 meq qd with calcium and vitamin D 
Jehle S et al, JCEM epub 11/15/2012 
\NYU School of Medicine 
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New stone events in: 18 participants on placebo 5 
9 receiving allopurinol Hype roxal uria 
Oxalate is an important determinant of SS 


Yet no study of the effect of lowering 
urinary oxalate excretion on stone 
outcomes has been performed 


Increase dietary calcium intake if low 
Allena-177: oxalate decarboxylase 


Life-Table Plot Showing Proportion of Patients Without Calculous Events 
During Treatment With Allopurinol or Placebo 


Proportion 


\ , 1 
12 15 18 21 24 27 30 33 36 39 
Month After Entry 
Allopurinol 300 mg in calcium stone formers with UCa < 250 mg/day 
a 


NYU School of Medicine 


~ 
Ettinger et al; NEJM. 315:1386 (1986). Nid School of Medicine NY 


Gastric Bypass and Hyperoxaluria: : a 
The Mayo Clinic Experience Uric acid 


70 
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~ 


Sinha MK et al, Kidney Int 72:100, 2007 Ndi School of Medicine 


Three Contributors to Uric Acid Stones Titration of Uric Acid 


Uric acid 
nephrolithiasis 


we Eg H+ + UA — HUA 
Low urine volume Hyperuricosuria Soluble =» Insoluble 
U Diarrheal H; A High animal j \ 
states protein diet 
\ pKa = 5.35 


Obesity ++ Insulin resistance Myeloproliferative || Uricosuric || Congenital 
disorders medications || disorders 


Primary gout 


— ~ 
Maalouf NM, Curr Opin Nephrol Hypertens 2004, 13:181 (NvU School of Medicine vu School of Medicine 
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Proportion of Stones Composed of Uric 
Acid With Increasing BMI 


Diabetic patients 


-(- Nondiabetic patients 


Daudon; Curr Diab Rep. 7:443-448 (2007). avy School of Medicine 


Treatment of uric acid stones 


e Alkalinize urine with potassium citrate 
e Na citrate, NaHCO, if necessary 


e Allopurinol is ineffective if UpH is not 
increased: reserve for patients with 
recalcitrant stones, difficulties alkalinizing 


= 


NYU School of Medicine 
Da 


Classical Twin Study 
Viet Nam Era Twin Registry 


Twin 1 
Has Does not have 


Has 
Twin 2 


Does not have 


Concordance = 


NYU School of Medicine 
YS 
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Etiology of Uric Acid Stones 


e Insulin resistance — impaired ammoniagenesis 


e Impaired ammoniagenesis — “unduly acid urine” 


~ 


Nvu School of Medicine 


Rates of stones and cost before and during treatment 


#/1000 pt-yrs #/1000 pt-yrs 
Stones 1752 382 
Urologic 198 106 
Intervention 
Hospitalization 375 90 
$/1000 pt-yrs 


$4.5M $1.3M 


ox N=1092 


NYU School of Medicine 


Parks JH, Coe FL. Kidney Int 50: 1706, 1996. Q 


Results: Classical Twin Study 


Concordant Discordant 
Pairs Pairs 


Rate of 
Concordance 


Dizygotic 17 163 9.4% 


Twin Pairs 


Monozygotic 19.3% 


Twin Pairs 


Results attributable to: 
Heritability 56% 
Environmental effects 44% 


Goldfarb DS, et al Kidney Int 67:1053-1061, 2005 \NYUSchool of Medicine 
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Kidney Stones in Women and Men: 
Washington State Twin Registry 


MZ Women DZ Women 
21 5 


MZ Men DZ Men 


Concordant 


Discordant 159 188 75 


Concordance 0.21* 


0.10 0.35* 


Heritability 45% in women, 66% in men, *p < 0.05. 


Goldfarb DS, Noonan C, Goldberg J, ASN 2012 


pan 
> i 
AUU pet borer 


RARE KIDNEY STONE 
CONSORTIUM 


Dawn Milliner, MD (PI) 
John Lieske, MD 

David S. Goldfarb, MD 
Lada Beara-Lasic, MD 
Viðar Eðvarðsson, MD 
Runólfur Pálsson, MD 


Mayo Clinic: PH 

Mayo Clinic: Dent 

New York University: Cystinuria 
New York University: Dent disease 
Landspitali Univ Hosp: APRTd 
Landspitali Univ Hosp: APRTd 


Pediatr Nephrol. 28:1923-42, 2013 


REVIEW 


Hereditary causes of kidney stones and chronic 
kidney disease 


Vidar O. Edvardsson - David S. Goldfarb - 
John C. Lieske - Lada Beara-Lasic - Franca Anglani - 
Dawn S. Milliner - Runolfur Palsson 


e Cystinuria 

e Primary Hyperoxaluria 

e APRT deficiency: Dihydroxyadenine Stones 
* Dent disease 
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Genetics of Calcium Stones 


Gene responsible for hypercalciuria is NOT: 
—Vitamin D receptor 
—Interleukin-1 Receptor 
—CLCN5 
e Some data for SNPs of: 
—CaSR 
-TRPV5 
—CLDN 14, 16, 19 
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Surgical Management of Urinary 
Stone Disease 


Peter L. Steinberg, MD 
Beth Israel Deaconess Medical Center 
Director of Endourology and Kidney Stone 
Management 
August 6", 2018 


Learning Objectives 


Describe a general approach to the 
operative management of urinary stones 


Discuss the pros and cons of ureteroscopy 
versus shockwave lithotripsy 


Understand the indications for PCNL 


Overview 


Discussing choice of surgical therapy for 
different stone sizes and locations 


Indications for surgery 


Timing of surgical intervention 
Management of ureteral and renal stones: 
-SWL 

— URS 

— PCNL 
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Disclosures 


¢ No financial disclosures 
e No conflicts of interest 


Excellent Reference 


“Surgical Management of Stones,” 


2016 AUA and Endourological Society 
Guideline 


Kidney Stone Epidemiology 


(Pearle 2007, Goldfarb 2009; Scales 2012; Krambeck 2014, AUA 2014) 


Prevalence: Appx 10% of adults 
5.3 billion dollars annually (total cost) 
Incidence 1% of the workforce annually 


50% second stone in 5-10 years 
Nearly 10-20% require surgery 
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Indications for Surgery 


e Ureteral Stones e Renal Stones 
— Failure of observation 
— Intractable symptoms 

— Large stone with low 
chance of passage colic/passage 


— Prior decompression — Travel or professional 
without stone passage obligations 

— Travel or other 
obligations prohibitive 

— AKI 


— Large stones 
— Symptomatic 
— Want to avoid 


— Nidus for infections 
— AKI 


Surgical Techniques 


Shockwave lithotripsy (SWL) 
Ureteroscopy (URS) 

Percutaneous nephrolithotomy (PCNL) 
“Open Surgery” 

— Often done with laparoscopy or robotics 


— Anatrophic nephrolithotomy, ureterolithotomy, 
pyelolithotomy 


Emergent Decompression 


Intractable pain 
Renal failure 
SIRS/Sepsis 
Solitary kidney 


Draw MD, Kutikov et al 2012 
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Factors in Choosing Approach 


Location, location, location 

— Ureter: proximal, middle, distal 

— Kidney: pelvis, calyx, lower pole 
Size 

—< 1cm, 1-2 cm, > 2 cm 
Stone characteristics 

— Ca ox monohydrate, uric acid, struvite 
Urinary anatomy 

— Caliceal tic, UPJ-O, urinary diversion 


Timing of Surgical Management 


e Acute Management 

— Emergent decompression 

— PON or Stent 
e Semi-elective management 

— Usually ureteral stones 

— Previously stented or PCN placed 
« Elective management 

— Usually renal stones 


Stent vs PCN 


(Lipkin BJU 2013) 
Dealer’s choice 

Failure rate is 2% (3/130) 
PCN associated with 

— Large stone 

— Longer ICU and hospital stay 


90% of patients need definitive stone 
surgery 


— Average of 30 days after decompression 
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CRP and Decision to Stent =e ral thes 


e As a rule of thumb: 
— Smaller stones pass at higher rates than 
MERRER larger stones 
Creatinine — Distal stones pass at higher rates than 
proximal 
at ¢ Of stones that pass, 95% pass in 30-40 
1- Specificit; . 
SE days of presentation 


Figure 2. Receiver operating characteristic curves for dif- 
ferent variables, including creatinine, C-reactive protein, 
and total leukocyte count, to assess the need of emergency 


Sensitivity 


--: Leukocytes 


o> 


drainage in patients with renal colic secondary to urolithia- 
sis (AUC: creatinine 68.4%, leukocytosis 68.8%, CRP 
86.8%). 


The Value of C-reactive Protein Determination in Patients With Renal Colic to Decide Urgent Urinary Diversion 
Angulo, Javier C. et al. 
Urology , Volume 76 , Issue 2 , 301 - 306 


Ureteral Stone Management 


Ann Emerg Med 2007, Lotan 2002 


Negative URS — 10% 


e Distal stones = Ureteroscopy 
— SWL less of a role 
Upper ureteral stones: SWL or URS 
— SWL in good candidates 
Large proximal stones/impacted stones 
— Antegrade/PCNL 


stone zee —Lap/robotic ureterolithotomy 
Figure 1. Probability of Negative Ureteroscopy with Respect to Stone Size. = Aberrant anatomy, fai | u res, concu rre nt procedu res 
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Predictors for Negative Ureteroscopy in the Management of Upper Urinary Tract Stone Disease 


Shift Away from SWL to SWL vs URS -- Ureteral 
Ureteroscopy 
e SWL has less morbidity 
— Usually no stent 
— Ureteral injury not possible 
¢ URS has a greater stone free rate per 
procedure 
— Laser lithotripsy is more effective than SWL 
a fon BT me ow 2000 HHT EP — Greater morbidity 


Case log year 


Percentage of total procedures 
performed 


Figure 1. Change in stone treatment modality with time of all 
certifying urologists. ESWL, extracorporeal SWL. 


Contemporary Surgical Trends in the Management of Upper Tract Calcul 
erlin, Daniel T. etal. 
The Journal of Urology , Volume 193 , Issue 3 , 880 - 884 
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SWL vs URS Distal Ureteral Stones 


Cochrane 2012 AUA 2016 


Seven RCT’s (only 3 with adequate e URS 
description of randomization) — Semi-rigid URS has a 97-98% success rate 
1205 subjects — Stones > 10 mm median 95% success 


RR stone free SWL 0.84 (CI 0.73-0.96) e SWL 
RR complications SWL 0.54 (CI 0.33-0.88) — 70-75% median success for distal stones 


RR re-treatment SWL 6.18 (3.68-10.38) Unless patients refuse URS or cannot 
have URS, it should be considered first 


line for distal stones 


Upper Ureteral Stones When Will URS Fail? (Tran 2017) 


Ng, J Urology 2009 


e SWL in appropriate candidates Attempting URS on a ureteral stone 
- Size<tom carries a small risk of failure — 10-20% 
ee eae A Change in serum creatinine and peri- 


Z SKIN Stone eo ureteral inflammation can predict such 
* Stone free rate (SFR) can be > 90% with failures P 


good patient selection ! 
— SFR declines to 50-70% in candidates without Change in Cr > 0.3 mg/dL i 
— Important for pre-operative counseling 


good characteristics i 
- URS consistently offers 80-90% SFR ena aero re amen) Oe 
require 


EUST Score Renal Stones 


Renal anatomy 
Stone composition 
EUST score Stone-free rate p Stone Size 

% (1134) <0.01* — Decision for PCNL 


92% wio Observation, URS, SWL, PCNL 


“comparison c of 0 & 1 and 0 & 2. 
Comparison ore of 1 and 2. 
5 D al Stone Treatment. 


TABLE 4. EMERGENCY URETERAL STONE 
TREATMENT SCORE 


Timothy Y. Tran, Natalia Hernandez Bustos, Avinash Kambadakone, Brian Eisner, and Gyan Pareek. Journal of Endourology.Sep 
2017 
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Steinberg/Hoenig, Smith’s Endourology, 3" ed Steinberg/Hoenig, Smith’s Endourology, 3" ed 
Pais, 2015 


AUA Guidelines 2016 
¢ Appx 20-25% need surgery over 3 years 


e Lower pole stones are less likely to 
become symptomatic over 3 years of SWL or URS 


follow-up — URS better SFR; more morbid 
—24% versus other locations 40% Clearance of 80-90% feasible 


Lower pole 


Can observe many stones < 1 cm 


— Clearance less than other locations (60-70%) 
PCNL almost 100% success but morbid 


Lower Pole Stones 1-2 cm Lower Pole Anatomy 


Lower Pole | Study 

— Randomized trial of SWL vs. PCNL 

—PCNL > 90% clearance and 6% 2™ procedure 
— SWL 25% clearance 

URS vs. PCNL (Pearle 2005) 

— URS 37% vs. PCNL 71% clearance 

— Unfavorable anatomy PCNL 

— Favorable anatomy consider URS 


Extracorporeal Shock Wave Lithotripsy of Lower Calyx Calcul: How Much Is Treatment Outcome Influenced by the Anatomy of the Collecting 
System? 


Danuser, Hansjörg et al. 


Renal Stones > 2 cm = PCNL URS > 2 cm Renal Stones 


¢ SWL and URS can be done 
— SFR are poor compared to PCNL 
— Residual fragments are the norm 


e Hyams et al 2010 — 120 patients 
— 86% single procedure 
— Stone free < 50%; < 4mm in 88% 


Breda et al 2008 — 15 pt’s 

— All two stages (mean 2.3) 

— All but one stone free on US 
Hyams/Shah 2009 — 20 PCNL/19 URS 


— 89% vs 47% clearance (PCNL to URS) 
—Cost 1/3 for URS 
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URS for Larger Stones 


e Distinct patient preference 
e Substantial co-morbidity in the patient 
— Pulmonary disease 
e Anatomic issues 
— Size 
— Positioning 
— Abnormal renal location/anatomy 


S.T.O.N.E Nephrolithometry 


Table 1. Summary of S.1.0.N.E. nephrolithometry scoring 
system 
Score 
Variable = 2.8 a 
0399 400-799 8001599 >1600 


100 


Ob jon Severe 
Calices (n) 2 3 Staghorn 

stone 
Essence (HU) 950 


HU, Hounsfield units. 


OkhunovZ, Friedlander JI, George AK, Duty BD, Moreira DM, Srinivasan AK, Hillelsohn J, Smith AD, Okeke Z. 


Urology. 2013 Jun;81(6):1154-9. 


S.T.O.N.E: Low Score 


Image supplied by Peter L. Steinberg, MD 


PCNL: Stone Free Rates 


European Urology 2012 
Stone characteristics 


34% 56% 70% 80% 88% 


D Residual stone 
© Stone free 


No. of Procedures 


Complete Partial >2cm 1-2cm <1cm 
Staghorn Staghorn 


Armitage, James N. et al. "Percutaneous nephrolithotomy in the United kingdom: results of a prospective data registry.” European urology 61 6 


(2012): 1188-93. 


S.T.O.N.E: High Score 


Image supplied by Peter L. Steinberg, MD 


PCNL Outcomes 


Table 2. Surgical outcome by large renal stone size 


2-90 Mm 3-4) Mm 41-60 Mm pValue 


No. pts 
Mean + SD mins operative time range) = 713 385660-10) 795+ 4)3 (150-280) 9B +54(33.0-100) <00 (1-way ANOVA) 
Mean + SD days hospitaliaed (ange) 47+ 27(00-80 AD 34 (10-8) 4032 (10-190) 0.507 (1-way ANOVA) 


‘Stone fee 
4 Postop fever 


10 m 4 


#0 83 ui 001S (chi-square test) 
i 13 ng (1038 (chi-square test) 


% Blood transtusion 44 44 13 OON (chi-square test) 


A Nephrolithometric Nomogram to Predict Treatment Success of Percutaneous Nephrolithotomy 
Smith, Arthur et al. 
The Journal of Urology , Volume 190 , Issue 1 , 149 - 156 
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Lap/Robotic Stone Management 


— Concomitant stricture disease 

— Concurrent lap/robotic procedure 
— Failed URS, SWL, PCNL 

— Aberrant anatomy 


— Overall, these approaches are infrequently 
needed with today’s techniques 
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Summary 


URS more effective than SWL 
SWL less morbid than URS 
Distal ureteral stones = URS 
Choose SWL candidates wisely 
PCNL for stones > 2 cm 
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Kidney Cancer: Active Surveillance 


Adam S. Feldman, MD, MPH 


Assistant Professor of Surgery 
Director, Combined Harvard Urologic Oncology Fellowship 
Director of Urologic Research 
Department of Urology 
Massachusetts General Hospital 
Harvard Medical School, Boston MA 


MASSACHUSETTS 
GENERAL HOSPITAL 


HARVARD MEDICAL SCHOOL TEACHING HOSPITAL 


1. Small renal mass and RCC — epidemiology, pathology and staging 


2. Treatment options for the small renal mass 
3. Renal mass biopsy 


4. Active treatment options — partial nephrectomy, nephrectomy, 
ablation 


5. Active surveillance 


6. Future directions — biomarkers 


MASSACHUSETTS 


RAL HOSPITAL 


85% of all renal tumors are RCC 


Other malignant primary renal lesions in adults — TCC, sarcoma, 
lymphoma 


Benign renal lesions — oncocytoma, angiomyolipoma, mixed epithelial 
stromal tumor (MEST), adenoma 


RCC Risk Factors: 

+ Environmental: Smoking and Obesity 
* HTN 

+ Family History in first degree relative 


+ Genetic Syndromes: von Hippel-Lindau (VHL), hereditary papillary 
RCC, Birt-Hogg-Dube Syndrome, Tuberous Sclerosis Complex, 
Hereditary Leiomyoma-RCC 
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In the U.S. in 2018 there are estimated to be: 
+ 65,340 new cases and 14,970 deaths from kidney cancer 


Proportion of RCC found as incidental renal masses has 
increased from 10% in 1970’ s to now over 50% 


Classic Triad (not commonly seen anymore) 
+ flank pain 

+ hematuria 

* palpable mass 


Male to Female ratio 2:1 


AASSACHUSETTS 
GENERAL HOSPITAL 


Pathologic Subtypes: 
Clear Cell (65%) 
Papillary (15%) 
— Type | — low grade tumors 
— Type II — higher propensity for metastasis 
Chromophobe (10%) — less aggressive 
Collecting Duct Carcinoma — poorer prognosis 
Xp11 translocation RCC 
— Children — indolent 
— Young adults — more aggressive 
Clear cell papillary 
Hybrid oncocytic chromophobe 


All subtypes can express sarcomatoid features, 
which suggest a poor prognosis 
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Tia -<4 cm | Rate of malignancy increases with larger renal masses 
Wl 0-1cm: ~ 50-55% (typically too small to characterize) 


ee c 
Tiedoista una. | ~ T1b- 4-7 cm 1-2cm: ~ 75-80% 
2-4cm: ~ 80-85% 


> 4cm: ~ 90-95% 


MASSACHUSETTS 
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Gerota's 
fascia 


Frank, Let al, J Urol 2003. 170/6 pt 1): 2217-20. 


Inferior 


Stage It 
Tumor »7 em in greatest dimension and 
limited to kidney, Spear survival, BB 


Risk of metastasis increases with tumor 


size 
Rate of metastasis with the SRM is low 


Stage Ii 
Tumor in major veins or adrenal gland, 
tumor within Gerota's fascia, or 
1 reponal henph node involved, 
Seer suraval, 59% 


” 
tas 
eee 
, E- | | 
Mean rate of growth in small renal a La 2d ba LS sA 6 a 
masses 0.28 cm/year (range 0.09 to ER See eee ee eee eee eae ee 
0.86) 
= Subset of biopsy proven RCC: 
0.4 cm/year (range 0.42 to 1.6) 


Chawla, SN, et al, JUro. 2008. 175(2): 425-91, 


Tumor size, om 


Figure 1. Percent of patients presenting with metastatic RCC seconding 10 1 em intervals 


Cohen HT and McGovern FJ, NEJM 2005 Thompson, AH et al, JUrol. 2003. 182(1):41-5. 
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GENERAL HOSPITAL 


Incidence of SRM 2-4cm has risen from 1.0 to 3.3 per 100,000 
+ Over 300% increased rate 


Now over 50% of RCC found as incidental renal mass 
+ 10% in 1970's 


Events per 100,000 U.S. population 
Deatns per 100,000 U.S. population 


r peT <2 DESTE TEES 
1983 1985 1987 1589 1991 1983 1995 1907 1999 2001 1983 1985 1987 1989 1991 1993 1995 1997 1900 2001 


H 
a 
g 
a 
> 
8 
8 
è 
F] 
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H 
a 


0) 
1983 1085 1987 1989 1991 1993 1665 1907 1990 2001 


Hollingsworth JM, et al., NCI 98(18):1331, 2006 Hollingsworth JM, et al., JNCI 98(18):1331, 2006 
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Understanding Treatment Disconnect and Mortality Trends in 
Renal Cell Carcinoma using Tumor Registry Data 


Mare C. Smaldone, MO’, Brian Egleston, PhD? John M. Hollingsworth, MO. Brent K. 
Hollenbeck, MD®, David C. Mitler, MO? Todd M. Morgan, MD”. Simon P. Kim, MO', Aseem 
Malhotra, MO’, Elizabeth Handort, PRO”, Yu-Ning Wong, MO", Robert G. Uzzo, MD', and 
‘Alexander Kutikov, MO! Med Care 2017 April: SSCA) 398-204, 
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Understanding Treatment Disconnect and Mortality Trends in 
Renal Cell Carcinoma using Tumor Registry Data 


Mare C. Smaldone, MO’, Brian Egleston, PRD, John M. Hollingsworth, MO. Brent K. 
Hollenbeck, MD®, David C. Mitler, MO? Todd M. Morgan, MD”. Simon P. Kim, MO‘, Aseem 
Malhotra, MO’, Elizabeth Handort, PRO”, Yu-Ning Wong, MO", Robert G. Uzzo, MO, and 
‘Alexander Kutikov, MO" Med Care 2017 April: SSCA) 398-0, 


Figure, 
Kidney cancer-specific m 


©080 Observed Raio 
Actual tt 


ality over incidence ratio trended from 1983 to 2011 
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Evaluating Overall Survival and Competing Risks of Death “~~ 
in Patients With Localized Renal Cell Carcinoma Using a JOURNAL or Cuuntcat, OxcoLoGy 
Gray area = non-RCC Comprehensive Nomogram 
mortality Alexander Kutikov, Brian L. Egleston, Yu-Ning Wong, and Robert G. Uzzo 
Black area = RCC 
mortality 


Age at Diagnosis (years) 


Tumor Size (cm) 


Cause-Specitic 
Survival (probability) 


ry 
Time (years) 


ry F w 
Time (years) aeta Time (years) 


Years Following Diagnosis 


12 Hollingsworth JM, et al. Cancer, 109:9. 1763-1768. 2007, 
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Evaluating Overall Survival and Competing Risks of Death i 
in Patients With Localized Renal Cell Carcinoma Using a Excise, Ablate or Observe: The Small 

Comprehensive Nomogram z . : 
pas meetin Renal Mass Dilemma—A Meta-Analysis and Review 


David A. Kunkle, Brian L. Egleston and Robert G. Uzzo* 


JOURNAL oF CLINICAL ONCOLOGY 
Urol. 2008. Apr;179(4):1227-33, 


Patient 
considerations 
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Excise, Ablate or Observe: The Small Immediate surgical removal 
Renal Mass Dilemma—A Meta-Analysis and Review 3 
+ Partial Nephrectomy 


David A. Kunkle, Brian L. Egleston and Robert G. Uzzo* 
, Biopsy 
Anatomical + Partial Nephrectomy 
considerations + Ablative Therapy: Radiofrequency 
ablation, Cryoablation, Microwave 
ablation 
+ Active Surveillance 


Active Surveillance 
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= Rationale — 
= May prevent nephrectomy or 
partial nephrectomy for benign 
disease 
= May distinguish RCC from other 
malignancy 


= Survey of 190 members of Endourological Society: 
= 73% report “never” or “rarely” performing biopsies 


SACHUSETTS 


RAL HOSPITAL 


= Cite lack of influence on clinical management & risk of false negative 


Barwari K, de la Rosette JJ, Laguna 


MP. J Endourol. 2012 Feb. 


AUA Guidelines: 


+ RMB should be considered when a mass is suspected to be 
hematologic, metastatic, infectious, or inflammatory and after a 
thorough discussion of the risks and benefits 


NCCN Guidelines: 


+ RMB may be considered in small masses to confirm malignancy and 


help guide decisions regarding active surveillance and the various 
ablative techniques 


EAU Guidelines: 


+ RMB is reasonable prior to either surveillance or ablation but report 


only a grade C level of evidence 


TABLE 2 


Pathologic Results of Biopsy 
Tot Tour 
Overall 


Insufficient tissue 


Diagnostic Biopsy 
Rec 
Oncocytoma 
‘Anglomyolipoma 


MASSACHUSETTS 
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MASSACHUSETTS. 
GENERAL HOSPITAL 
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Utilization of Renal Mass Biopsy in Patients 
With Renal Cell Carcinoma 


John T. Leppert, Janet Hanley Todd H. Wagner, Benjamin |. Chung. Sandy Srinivas, 


UROLOGY 83 (4), 2014 
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Table 4 - Univariable and multivariable analysis of factors associated with a diagnostic biopsy at the time of the initial renal tumor biopsy 
529) 


p valve 
Patients characteristics 
‘Age. (per -yr increase) 
Gender 


(Female vs mate) 
BME km? (per 1 km increase) 
ASA score (2-3 vs 1) 

lesion characteristics 
Kidney biopsied (righe vs eft) 


T7250, 


E 3% 196-544 


Trocnuratr characterises 
Previous no. of biopsies performed per provider 
atthe time of biopsy (per 1-biopsy increase) 
Type of imaging used, ultrasound vs CT x 093 an 088-331 
Year of biopsy, per 1-yr increase 016 108 096-122 


ASA = American Society of Anesthesiologist [classification]: BMI = body mass index: C1 = confidence interval: CT = computed tomography. 
oH 


losmer-Lemeshow goodness-of-fit test: O68. 
1 C statistics: 072 


Renal Tumor Biopsy for Small Renal Masses: A Single-center 
13-year Experience 


Patrick 0. Richard”, Michael AS Jewett Jaimin R. Bhatt”, John R. Kachura®, Andrew J. Evans 
‘Alexandre R. Ziotta ~“. Thomas Hermanns, Tristan Juvet“. Antonio Fineli“ ` 
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Characteristics of Solid vs. Cystic Lesions 


Solid lesions Cystic lesions 
N % % P Value 
1020 100 100 


129 7 64.3 ‘<0.001 


891 35.7 < 0.001 


Angiomyolipoma 
Oncocytic Neoplasm 
Metastases 
Urothelial carcinoma 
Other 


%of diagnostic biopsies are italicized 


Avoid RMB in cystic lesions unless considering 

ablation or majority solid component 

+ Can deflate cyst and make follow up imaging 
challenging or complicate partial nephrectomy 
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Solid lesions by size 


Histology 


Total 


Diagnostic Biopsy 
RCC 
Angiomyolipoma 
Oncocytic Neoplasm 
Metastases 
Urothetial carcinoma 


pauo < 0.007 
% of diagnostic biopsies are italicised 
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Systematic Review and Meta-analysis of Diagnostic Accuracy of 
Percutaneous Renal Tumour Biopsy EUROPEAN UROLOGY 69 (2016) 660-673 
Lorenzo Marconi". Saeed Dabestani*, Thomas B. Lam“, Fabian Hofmann, Fiona Stewart’, 

John Norrie", Axel Bex’, Karim Bensaiah’, Steven E. Canfield", Milan Hora” Markus A. Kuczyk'. 

Axel S, Merscburger", Peter FA. Mulders’. Thomas Powles™. Michael Stachler 

Borje Ljungberg’, Alessandro Volpe” 


Core Biopsy Sensitivity Core Biopsy Specificity 


= Overall sensitivity — 99.1%; specificty — 99.7% 


z 
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Of 1233 Biopsies at MGH: 

* 8 Complications requiring admission — 
—Retroperitoneal bleed > acute cardiac event > death 
—Acute HTN > stroke 
—Gross hematuria and renal colic 
—RP bleed/subcapsular hematoma with pain 
—Flank pain, shortness of breath 
—Compression neuropathy from positioning 
—2 Post-procedure nausea 


+ There were no cases of needle tract seeding 
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RCC Histologic Characteristics 


Histologic Subtype 


Overall 100 
Clear Cell 
Papillary 


57.3 + 
20.2 
Chromophobe 48 


Sarcomatoid 04 
Translocation 03 
Not reported 17.0 


Histologic Grade 
Low 29.7 + 
High 52 


Not reported 65.1 


274 patients with RCC on RMB went to surgery: 
* 98% concordance for RCC diagnosis 
* 92% concordance for subtype 
* 76% concordance for grade 


Renal Tumor Biopsy for Small Renal Masses: A Single-center 
13-year Experience 

Patrick O. Richard”, Michael AS. Jewett ®, Jaimin R. Bhatt *, John R. Kachura*, Andrew J. Evans“, 
Alexandre R. Zlotta**, Thomas Hermanns, Tristan Juvet", Antonio Finelli®* 

maos aren 
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Subtype 
reported 
83% 


Grade 
reported 
35% 


\CHUSETTS 
RAL HOSPITAL 


Table 5 ~ Adverse events reported following renal tumor biopsies 


(n= 509 patients) 
‘Type 


Perirenal hematoma 
Conservative 
Percutaneous angioemboli zation 

Skin hematoma 

Venous bleeding through coaxial sheath 
Self-limited 
Hemastatic agents used 

Self-limited gross hematuria 

Nausea Vomiting 

Persistent pain 

Dizziness 


No cases of 
needle tract 
seeding 


Renal Mass 


Is lymphoma, abscess or 
metastasis suspected? 


Yr 


Is patient AS candidate? 


Yes 


Yes [Tthereaciinical | Yes | ts patient/| Yes 
bene to histologie | >| treatment 

risk assessment?§ teem 

Yr wailing to 

accept 


1s ablation planned? risks of 


biopsy? 
Yr 


Is patient/treat ment team willing 
to observe benign lesion?" 


wo + 
L_; aco 


n (%) 


24 (4.7) 
23 (95.8) 
1 (42) 
1 (02) 
12 (24) 
5 (41.7) 
7 (583) 
5(10) 
1 (02) 
3(06) 
2 (a4) 
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Renal Mass Biopsy: Always, Sometimes, or Never? 


EUROPEAN UROLOGY 70 (2016) 403-406 


Alexander Kutikov’, Marc C. Smaldone®, Robert G. Uzzo”, 
idy Bratslavsky”, Bradley C. Leibovich* 


Miki Haifler’, 
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Renal mass considered for ablative therapy 

Significant surgical comorbidity/risk, advanced age 

Multiple suspicious renal masses 

Solitary kidney or significant renal insufficiency 

Known extra-renal malignancy and concern for metastasis 

Concern for abcess/infectious cause 

Select genetic syndrome (eg. TSC) or suspicion of genetic syndrome 
Surgically unresectable disease 


But...RMB is not absolutely indicated for every renal mass! 
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Oncologic control 

e Local control 

e Prevention of distant 
metastases 


Avoid complications and 
additional procedures 


Preserve renal function 
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Long-Term Qncologic Qutcomes After Radiofrequency Ablation 
for T1 Renal Gall Carcinoma 


Srah P Patka™”, Adam S Feidman ™, W. Stott McDougal **, Frands J McGovern”, 
Reter Mueller ?, Debra A Gavais® 


185 patients 


All biopsy-proven sporadic 
RCC 


24 retreated for residual 
disease 


0123456789 1011121314 


12 local recurrences 
C DEBE EEL 


nomni D 


"u 


Fig. 1 - Disease-free survival (ie, no recurrence, no metastases): Disease 
status at last follow-up. 
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Patients with cystic lesions 


Patients who have a limited life expectancy in whom surveillance 
would be chosen in spite of the biopsy result 


Younger healthy patients who have a very high rate of surgical 
intervention after the biopsy and who wish to avoid the need for 
indefinite follow up imaging 
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Yossepawich et al. JUrol. 179, 2008 
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Comparison of Partial Nephrectomy and Percutaneous Ablation 
for cT1 Renal Masses 


EUROPEAN UROLOGY XXX (2014) 


R. Houston Thompson", Tom Atwell”, Grant Schmit”, Christine M. Lohse‘, A. Nicholas Kurup”, 
Adam Weisbrod”, Sarah P. Psutka®, Suzanne B. Stewart °, Matthew R. Callstrom®, 
John C. Cheville“, Stephen A. Boorjian®, Bradley C. Leibovich® 

Metastasis-free survival —cT1a 
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i A Cbjective Measures of Renal Mass Anatomic Complexity Predict 
Immediate surgical removal Rat es of Major Complications Following Partial Nephrectomy 
+ Partial Nephrectomy 

by Smhen®, Marc C Smaldone”, Kevin J Taai", Daniel J Garter® Tianyu U ®, 


Alexander Kuti kov®, Rosalia Viterbo”, David YT. Cwn", Achard E Grenberg®, Robert G Uzzo"* 
Biopsy oan suaa: ra ere varam on Pe er ore Tene Ses one Mme A 


+ Partial Nephrectomy 

+ Ablative Therapy: Radiofrequency x sr 390 patients 
ablation, Cryoablation, Microwave faced Open (44.6%) 
ablation 4 and robotic PN 

+ Active Surveillance SN) oF (55.4%) 

Stratified by 


nephrometry 
score 


Active Surveillance 
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Percutaneous Ablation of Sem i AJR:200, February 2013 


Renal Masses Measuring sar 374 RFAs — 1998 — 2013 
3.0 cm and Smaller: Comparative = 


Local Control and Complications Clavien grade 23 complications = 19 (5.1%) 
After Radiofrequency Ablation 


and Cryoablation * Collecting system injury 2.4% 
TABLE Hie Compton ef Radnrqunny Aton (AA) an + Bowel injury 0.8% 


Enean + Sepsis 0.3% 


= 232 percutaneous RFA 
= 176 percutaneous Cryo m 0 Predictors for high-grade complications: 
+ Tumor size >3 cm 

+ Endophytic tumor 

+ Medial location of tumor 

+ High RENAL nephrometry score (210) 


= Major complications: 
— RFA- 4.3% 
— Cryo - 4.5% 
Anecdotally, the ureteral and collecting system 


injuries seen after RFA may be more difficult to 
manage and resolve than after PN 
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Renal Mass and Localized Renal Cancer: AUA Guideline AES AS 


Steven Campbell, Robert G. Uzzo, Mohamad E. Allaf, Eric B. Bass, 1. For pationts with rosal masses suspicious for cancer, 
Jeffrey A. Cadeddu, Anthony Chany ter E. Clark, Brian J. Davis, specially those <2em, AS is an option for initial 
Ithaar H. Derweesh, Leo Giambarresi, Debra A. Gervais, Susie L. Hu, ‘management 

Brian R. Lane, Bradley C. Leibovich and Philip M. Pierorazio 2 e ASIE M e 

ie te ht ni A be ae risk of intervention or competing risks of death outweigh the 


‘THE JOURNAL OF UROLOGY™ Vol. 198, 520.529, September 2017 
m i entrees» 3. When the t analysis for u is 


and the patient prefers AS, physicians should repeat imaging 
RFA in 3-6 months to assess for interval growth and may consider 


-Partial nephrectomy 


~*~ Overall : z 


eeu be pursued only if the patient understands and is willing to 
European Association of Urology accept the associated oncologic risk 


f Factors Favoring AS/Expectant Management 
| Recommendation Strength Patient-related Tumor-related 


| pea Elderly Tumor size Sem 
Offer active surveillance, radiofrequency ablation and cryoablation to | Weak Life expectancy <S years Tumor growth <Smm/year 
elderly and/or comorbid patients with small renal masses, High comorbidities Non-infiltrative 
Excessive perioperative risk | Low complexity 
Frailty (poor functional status) | Favorable histology 
Patient preference for AS 
Marginal renal function 
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NATURAL HISTORY OF RENAL MASSES FOLLOWED EXPECTANTLY 


W. KASSOUF,* A. G. APRIKIAN,14 M. LAPLANTE® awp S. TANGUAYH 
From Mel Unter Henith Center. Motrin, Qube, Canad 


N 


Tumor diameter tem) 


4 5 6 7 
Tumor diameter (cm) 
Fic. 1. Size of renal tumors at diagnosis a v w 9% 
Time (months) 


Fic. 3. Surveillance curve of patients demonstrating tumor 
growth using tumor diameter 
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Active Surveillance of Small Renal Masses: Progression Patterns of 
Early Stage Kidney Cancer Jewett MAS, et al., Eur Urol, 2011, 60:39-44 
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Growth Kinetics of Renal M asses: Analysis of a Prospective Cohort Table 2~ Clinical characteristics and outcomes according to 
of Patients Undergoing Active Surveillance 


Ross 1 Mason *, Mohamed Abdolell®, Greg Trottier ©, Christopher Pringle”. 
bseph G. Lawen®, David G. Bell”, Michael AS Jewett® Laurence Klotz“, Ricardo A Rendon ** 


Died of other causes, no. (%) 5(104) 
Remain on AS, no. (x) 39 (813) 
Died of metastatic disease. no. (¥) 0 


RCC = renal cell carcinoma; AS = active surveillance. 
* Slower growing renal masses were those <245 cm in maximum diameter at 


diagnosis 
Faster growing renal masses were those >2.45 cm in maximum diameter 


widen) 
Underwent surgery, al ACC 
Modan tmo to sugary 
L 27 mo (ange: 6-41) 
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Natural History, Growth Kinetics, 
and Outcomes of Untreated Clinically 


Localized Renal Tumors Under 
Active Surveillance Tumor diameter change per year 


257 


Pou! L Crispen, MO: Rosalia viterbo, MO: Stehen A. Boorian MD: Richard E Greenbera, MD: 
David YT Cen MO: and Robert Uzzo. MO 
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Table 1. Nonredundant contemporary series of active surveillance 


Mean | Mean Mean 
Patients/Lesions Tumor | Growth | Follow-Up Delayed Progression to. Deaths 
AS Series (n) Size (cm) |Rate (cm/y)| (mo) Surgery (n) Metastasis (n) (n) 


Bosniak et al.,?° 37/40 1.73 0.36 39 26 (65) o 3* (8) 
1995 

Kassouf et al.2° 24/26 3.27 0.09 o 
2004 

Volpe et al.,*3 2004 29/32 2.48 . s 2* (6.9) 

Wehle et al?" 29/29 183 2* (6.9) 
2004 

Lamb et al.,?* 2004 36/36 7.2 13* (36) 

Chawla et al.,*® 49/61 26 NA 
2006 

Kouba et al.,2? 43/46 2.92 13 (30) 4* (10) 
2007 

Abou Yousif et al.” 35/44 22 8 (23) 26.7) 9* (26) 
2007 

Abouassaly et al..?? 110/110 25 4(4) 2(1.8) 34 (31) 
2008 

Crispen et al.." 154/173 7 ): 68 (44) 2(1.8) NA 
2009 

Rosales et al.,"” 212/223 115.1) 4(1.9) 
2010 

Total 758/820 157 (20.7) 12(1.6) 


AS, active surveillance; NA, not avaliable. 
* Noncancer specife. 


UROLOGY 76 (3), 2010 
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ty and Results from the DISSRM Registry 


Akachimere C. Uzosike,* Hiten D. Patel,*,t Ridwan Alam, Zeyad R. Schwen, 
Mohit Gupta, Michael A. Gorin, Michael H. Johnson, Heather Gausepohl, 
Mark F. Riffon, Bruce J. Trock, Peter Chang, Andrew A. Wagne 

James M. McKiernan, Mohamad E. Allaf and Phillip M. Pierorazio 


Growth Rate of SRMs in AS Patients 


Time (Years) 


aas large vena nyt T ond then Sctunedvancty wth Ere 
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Active Surveillance for Localized Renal Masses Tumor Growth, * cane sates Active Surveillance for Localized Renal Masses: Tumor Growth, 
Delayed Intervention Rates, and >5-yr Clinical Outcomes Delayed Intervention Rates, and >5-yr Clinical Outcomes 


Andrew G M dntosh***, Benjamin T. Ristau**, Karen Ruth, Rachel Jennings*, Eric Ross” ‘Andrew G M dntosh***, Benjamin T. Ristau**, Karen Ruth, Rachel Jennings“, Eric Ross" 
MarcC Smaldone”, David YT. Chen®, Rosalia Viterbo", Richard E Greenberg”, Marc. Smaldone”, David YT. Chen®, Rosalia Viterbo", Richard E. Greenberg”, 
‘Alexander Kutikov *, Robert G Uzzo* ‘Alexander Kutikov*, Robert G Uzzo* 


Exclusions 


* Censored 
Logan p= os 


| so ee 


Tine to 01 0) 
Lesion composition — Crte — sois 


MASSACHUSETTS MASSACHUSETTS 
GENERAL HOSPITAL NERAL HOSPITAL 


Active Surveillance for Localized Renal Masses Tumor Growth, * asane renee Active surveillance of small renal masses offers 
Delayed Intervention Rates, and >5-yr Clinical Outcomes B UI short-term oncological efficacy equivalent to 
radi ind partial nephrectomy 


Andrew G M dntosh***, Benjamin T. Ristau®*, Karen Ruth *, Rachel Jennings*, Eric Ross”, ies 
Mare C Smaldone”, David YT. Onen", Rosalia Verso" Riard E Greenburg” Hoy fotik Dhd Cuntin, M Zatsban Aion Caran Seas, 
mander Kutor® Robet G Use" Andrew Prtheroc and Mark Sullivan 


TABLE 3 Comparison of patient characteristics and oncological outcomes for patients with T1 renal masses managed with Active Surveillance (AS), Radical 
‘Nephrectomy (RN) and Partial Nephrectomy (PN) 


Variable <4 cm AS <4 cm RN <4 em PN <4 om surgery >4 cm surgery 
No. of patients n 4 90 131 102 

Mean age (years) ng 654 589 610 6s 

Mean tumour size (em) 22 266 269 27 545 

Mean follow-up (months) 34 37 3 34 30 

Local recurrence, n/N (%) NIA 2/41 (48) 7/90 (7.7) 10/131 (7.6) 5/102 (49) 
Metastatic progression, n/N TE) LALE] aT 7 E] EELE] CA] 
Overall survival, n/N (%) 59/71 (83) 33/41 (80.4) 81/90 (90.0) 113/131 (87.0) 85/102 (83.8) 
Cancer-specific survival, n/N (%) 70/71 (98.6) 38/41 (92.6) 87/90 (96.6) 125/131 (95.4) 95/102 (93.1) 
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Active surveillance of small renal masses offers loenn e anainn ance is Superior to Radical Nephrectomy 


J] short-term oncological efficacy equivalent to nd Equivalent to Partial Nephrectomy for Preserving 
radical and partial nephrectomy Renal Function in Patients with Small Renal Masses: 


- Results from the DISSRM Registry 
Nilay Patel, David Cranston, M. Zeeshan Akhtar, Caroline George, 


‘Andrew Jones, Aaron Leiblich, Andrew Protheroe and Mark Sullivan Matthew R. Danzig,*,t Rashed A. Ghandour,+ Peter Chang,t Andrew A. Wagner,t 
ps rc Heel Henan Ot UK Phillip M. Pierorazio,s Mohamad E. Allaft and James M. McKiernan| 


me JOURNAL OF aooo Yo 1M, 040, oar 208 


dem <dem 35-40 <35 20-25 <30 


emae eTa) 
[Table 2. GFR change and CKO up staging results laal 
PN CSS eS i eea 


asenen RN CSS - m 5 Cryeabaten soe 
—- AS CSS 


D wo mo mo om wm wo) 
% » 2 Months from enrolment (surveillance) or 

2 7 ncerventon 

2 

Mean min 73? GFR change (S01 919 008.4 

Mecon mma 731 eGFR change su 

Finat CKD stapa (3 


Percent survival 


SNWwEND ID.©dD 
ADANAN 


Percent survival 


anwan 
ANAAARARARAR 


2 o 


be 5 
0: 10,20,30:40 50 60:70'80 90100 a E P soe mint 73? Sa asen s0) seiscosmnss o simmons sam <m 
Months Months Madian mlimay73 m? fral eGFR 5488 sn DE as 


., E. SPost hoc Bonteroni correction revealed sigefeant ferences between groups marked with he same symbol. Groups not marked with the same symbol were not 
oud in dite sara 
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AP ive, Cor tive Study of Quality of Life i 
Patients with Small Renal Masses Choosing Active Surveillance Small Renal Masses Progressing to 


and Primary Intervention E 5 
tin D Paint” Mort ton roby Ak tt denn Metastases Under Active Surveillance 


Peter Chang, Andrew A. Wagner, James M. McKiernan, Bruce J. Trock, ace 
Mohamad E. Allaf and Phillip M. Pierorazio A Systematic Review and Pooled Analysis Smaldone MC, et al., Cancer, 2012, 118:997-1006 


Table 3. Comparison of Clinical and Cross-Sectional imaging Characteristics in Patients who Did Not Progress to Metastasis 
(Pooled Cohort Series Data) and Patients who Demonstrated Evidence of Progression (Case Series Data) During Periods of 
‘Observation 


Nonprogressors Progressors 
Characteristic Mean: SD: Median (Range) ‘Moan SD: Median (Rango) 


ay 61123 69 05-88 75.149.1: 780 (640449 
itai MTD, em 2313:20 02120) 4342.1: 3.1 (20-88) 

initial ETV, om? 15.14602 43 0.004900.) 6.341000 152 43-963. 
Fal MTO, om 3018:27 09-150) 8942.1: 5901-107) 

Final ETV, em? 2904108: 103 031765) 192.141709: 87.9 (124-653) 
near growth rato, omy 04403:0285 (-14-247) 0.80207: 0.66 0.12.72) 
Volumetric growth rate, em 626275: 1.6 (-200-4307) 2714269: 19.1 4804.9) 
Tne under AS, mo 331226 270/531560 4024312: 20000-1320) 


Aobmuatore: AS, active suvvellancs:ETV, eaiaied tumar valuma: MTD. maximum Irex tumor Gmersion SD. anda deastion 


Tumor size and growth rate correlate 
Figure 1. Total SF12 (a), MCS (b) and PCS (c) of patients undergoing AS (dashed red curves) and PI (blue curves) in DISSRM Registry. with progression vs. non-progression 


Asterisks indicate significant difference between AS and PI cohorts at given time point. 
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Active Surveillance for Larger (CT1bNOMO Ser Kinetics and Shark- Tarta Cu teowes of rv 
and cT2NOMO) Renal Cortical Neoplasms 


Adam C. Mues, George Haramis, Ketan Badani, Mantu Gupta, Mitchell C. Benson, ichard E. Greenberg, Davi 
James M. MeKiernan, and Jaime Landman Richard E. Greenberg, De 


36 patients with 42 renal masses 2 4cm 


le 3. Factors associated with AS termination on MVA 


Mean tumor size 7.13cm (range 4-13.7) HR 195% CI 
ce 0.75 (0.51—1.1) 
No. ir $ 0.64 (0.38—1.1) 
Mean growth rate 0.57cm/year (range 0-5.9cm) Tumor comcast ON 1042-12) 
Tumor growth rate J08 11.724787 
Age at presentation 0.91 (0.86-0.97) 


Mean follow up 36 months 


5 patients (13.8%) proceeded to treatment srr hopes 


Two patients (5.6%) developed metastatic disease 


Patients with TIB/T2 masses under AS 
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Accuracy of Determining Small Renal Mass Management 


Guideline Criteria for AS Surveillance 
5 with Risk Stratified Biopsies: Confirmation by Final Pathology 


ASCO, Initial management option for patients who = CXR and axial abdominal imaging (or US) every 3 
20172 have significant co-morbidities and limited life months for 1 year, twice in year 2-3, and yearly oeiia ia A E 


expectancy thereafter Megan Alderman,* David C. Miller,t Jeffrey S. Montgomery,* Alon Z. Weizer,* 
Absolute indication: high-risk for general Modify surveillance based on growth kinetics Angela Wu," Khaled S. Hafez” and J. Stuart Woll Jes” i Renal Mass 


anesthesia or life expectancy < 5 years THE JOURNAL OF UROLOGY" Vol. 189, 441-446, February 2013 ee Biopsy an 
Relative indication: significant risk of ESRD if Table 1. Biopsy and final pathology results and grading ae a 


treated, SRM (< 1 cm), or life expectancy < i i 
Dae Benign Indeterminate 
Elderly, life expectancy < 5 yrs, high co- Initial imaging after 3-6 months Favorable Intermed. Unfav. 
morbidities, excessive perioperative risk, poor = Decision as to the frequency and imaging modality —— 
functional status, marginal renal function, must be customized and informed by robust Grade 1 F/U per MD \ Repeat 
patient preference to avoid treatment risk communication focusing on goals, risks and Grade 2 64 (4s) nter ù TREAT Biopsy 
Tumor size < 3 cm, tumor growth < triggers for intervention roaraa E aià ee am 

5mm/year, non-infiltrative on imaging, low Brin T ECOG ECOG 3 

complexity, favorable histology (if RMB rado 1 10a 01 2 

performed), Bosniak 3 or 4 complex cyst, Riess Hed 

especially if < 2 cm Papin type 2 400) SOD Untari 
NCCN, Decreased life expectancy or extensive co- Abdominal CT or MRI within 6 months of Papilary not otherwise nea Intermediate 
2017108 morbidities that would place them at surveillance initiation and yearly thereafter feirge 

excessive risk for more invasive intervention CXR or CT annually if RMB positive for RCC Grade 2 209 

Bone scan/pelvic/head imaging if clinically indicated Oren nel oon 

EAU, 2015 * Elderly and/or co-morbid patients with SRM CT, MRI or US at 3 and 6 months, then every 6 parted tan 
il and decreased life expectancy until g hi h Sarcomatoid RCC 109 
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ClearCode34: A Prognostic Risk Predictor for Localized Clear Cell 
Renal Cell Carcinoma 


z 
@ 
10 


ae 
26) (ones 
Motas BD 
RFS.momedn w 2 
E21; 95% CL 13-24: p= o 


os os 


Samira A. Brooks®, A. Rose Brannon”, Joel S. Parker ®, Jennifer C. Fisher®, Oishee Sen”, 
Michael W. Kattan‘, A. Ari Hakimi, James J. Hsieh“, Toni K. Choueiri‘, Pheroze Tamboli’, 
Jodi K. Maranchie®, Peter Hinds®, C. Ryan Miller", Matthew E. Nielsen, 


ak,» 
W. Kimryn Rathmell EUROPEAN UROLOGY 66 (2014) 77-84 


RFS (probability) 
CSS (probability) 


81 
HR 30, 96% CL 13-70; 008 
o Py 100 

Time, mo 


00 02 04 


95 clear coll tumors 


LAD and Consensts Custer anatysis 
Set nie araya wn ronconcoriant aaron 


| 72 arrays (microarray standard sot) 
(69 tumors, 3 replicates) 
x oy 


WE 22 OMRCLIS-I6 p00 
[ 43ccAamays | 29.08 arrays nin 
(42 tumor, 1 ropicato) (27 tumors, 2 repicatos) 

y 
Precicton analysis bor microarrays 


+ 
Predictive biomarkers: 
CiearCode34 
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A 16-gene assay to predict recurrence after surgery in localised 
renal cell carcinoma: development and validation studies 
Brian Rini Audrey Goddard, Dejan Knezevic, Tara Maddala, Ming Zhou, Hakan Aydin, Steven Campbell, Paul Elson, Serge Koscidiny, 


‘Margarita Lopatin. Chvister Svedman Jean-Francois Martini J Andrew Wiliams, Viginie Verkarre, Camedia Radulescu, Yann Nevzilet, 
Isabelle Hemmerté, Marc Olivier Timsit, Athanasios CTsiatis, Michael Bonham, Thierry Lebret, Amaud Mejean, Bernard Escudier 


Lancet Oncol 2015; 16: 676-85 


Multivariable predictive model including ClearCode34, tumor grade and stage 


C] 
o 


iow k (n= 98) 

— intermediate tisk (n= 140) 
— Hgh risk (n= 28) 
Logeank p=3.04x 107 


08 


Panel 1: Final recurrence score genes and gene groups 
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A Multigene Sgnature Based on Cell Cycle Proliferation Im proves 

Prediction of Mortality Within 5 Yr of Radical Nephrectomy for 

Renal Cell Carcinoma 
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Cox multivariable model - 
CCP remains strong 
predictor of RFS and DSS 


Recurrence score group 
— iow 
Intermediate 


Recurrence-free survival (%) 


CCP score improved upon 


— High 


T 
2 4 


Time (years) 


Recurrence score group _N(%) 


4 
Time (years) 


S-year risk (95% CI) N(%) S-year risk (95% Cl) 


156 (39%) 
184 (46%) 
58 (15%) 


0016 (0004-0065) 
0076 (0042-0135) 
0231 (0129-0392) 


43(19%) 0024 (0003-0161) 
82(37%) 0255 (0165-0382) 
99(44%) 0385 (0289-0500) 
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Karakiewicz nomogram for 
prediction of DSS 
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Intratumor Heterogeneity and Branched Evolution Revealed 
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70 yo man with diabetes and HTN 45 yo healthy M with 2.7 cm enhancing solid renal mass 
seen incidentally on CT scan done for abdominal pain. CT 
report states “amenable to percutaneous biopsy.” 


= Chance of 
avoiding surgery 
up to 30% 


\CHUSETTS 
HOSPITAL 


Active Surveillance is an accepted management strategy for small 
renal masses in appropriately selected patients at greater surgical risk 


Patients should be monitored carefully for change over time and Thank you! 
growth rate, and should be transitioned to treatment if needed 


Future biomarker and imaging development will hopefully improve our 
selection of patients for active surveillance 


MASSACHUSETTS 
GENERAL HOSPITAL 


HARVARD MEDICAL SCHOOL TEACHING HOSPITAL 
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Kidney Cancer: Open 
Surgical Management 


MD Anderson 
Ganeer Center 


Making Cancer History 


Christopher G. Wood, M. D., FACS 
Douglas E. Johnson, M. D. Endowed Professorship in Urology 
Professor and Deputy Chairman, Department of Urology 
The University of Texas MD Anderson Cancer Center 


Open Surgical Management in Kidney 
Cancer 


e There are no absolute indications for open surgical management in Kidney 
Cancer 


* Anything done through open surgical approaches has been replicated 
laparoscopically or with robotic assisted laparoscopy 
e Whether that is good or bad is in the eye of the beholder..... 


e Relative Indications for Open Surgery 
* Venous involvement 
Adjacent organ involvement 
Need for a meticulous and thorough lymph node dissection 
Large tumors 
Complex partial nephrectomies with multiple tumors or complex reconstruction 


Incisions 


* Midline | 
e i; 
+ Flank H 
e 11h rib | 
* No resection of the rib i i 
. i | 
* Modified Makuuchi l; rm 
* Adjacent organ invasion | 


e Large upper pole tumors 
e Chevron 
* Subcostal 


Chang SB et al, Arch Surg, 2010 


Disclosures 


* Research Grants: Argos Therapeutics, Pfizer, Bristol Myers Squibb 
e Advisory Role: Merck 

* Board Membership: Kidney Cancer Association 

e Honoraria: Merck, Argos Therapeutics 


Open Surgical Management in Kidney 
Cancer 


* The most important tenet of oncologic surgery is oncologic control 

+ Approach is secondary at most to that tenet 

e Having a minimally invasive, cosmetically appealing surgery and not 
be cured of your cancer serves no one. 


* Don’t apologize for having open surgery in your repertoire. 


* Choose the approach that most assures it will control the cancer, preserve 
and maximize renal function, and minimize morbidity to the patient 


e | worry that open surgical techniques may become a “lost art”. 


e It is important that we carry ourselves as physicians and surgeons, not 
technicians. 


The Role of Lymph Node Dissection in the 
Management of Renal Cell Carcinoma 
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Relevant Clinical Questions Regarding Lymph Node 
Dissection for Renal Cell Carcinoma 


* Who should have one? (or when can it be avoided?) 
+ Tumor size 
+ Stage 
+ Histology 
+ Lymph node size on imaging or intraoperative assessment 


e What is an adequate lymph node dissection? 
+ Hilar 
+ Clear off ipsilateral vessel (from hilum?, crus? to bifurcation) 
+ Ipsilateral and interaortocaval 
+ Full bilateral 


* Can an adequate lymph node dissection be performed minimally 
invasively? (laparoscopic or robotic assisted) 


Can we all agree that this patient is 
unlikely to benefit from LND? 


+ Arguably may not even need immediate treatment for 
primary tumor 


* Biopsy may guide further therapy 


* Potential Exceptions 
* HLRCC 
* Papillary type Il 
* Xp11 Translocation 


Can we all agree that we would be 
likely to perform an aggressive LND in 
the absence of metastatic disease? 


e Benefit unclear 
e Evidence level 3 at best 
* Role of neoadjuvant/adjuvant therapy unknown 


* Knowledge of histology may play a role 
* Best chance at “cure” if cure is possible 
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29 y/o HF with abdominal pain 


57 y/o WM with gross hematuria 


55 y/o WF presents with abdominal pain 
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65 y/o HM with gross hematuria 


Node Positivity In RCC: “Seek and Ye Shall Find” 


Number of lymph nodes recovered 
*608 patients 

N+ rate = 13.6% 

N+ rate was 3.4% vs. 10.5% when < 13 nodes compared to > 13 nodes (Localized) 

N+ rate was 19.7% vs. 32.2% when < 13 nodes compared to > 13 nodes (Locally Advanced) 


Terrone et al., BJU Int, 2003 


Importance Of Lymph Node Dissection In 
Surgery For Renal Cell Carcinoma 


1.00 
NoLNO e257 
Paoa? 


LNO n=238 


LND n=tt2 


“u sanus 


Months, 
No Clinical Evidence Of 
Nodal Metastases 


Pantuck et al. J Urol, 2003 


Months 
Clinical Evidence Of Nodal 
Metastases 


*No difference in RFS, M status not 
specified 
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Will these patients benefit from LND? 


e “Level 1 evidence” says no 

* Technique of resection may remove ipsilateral nodes as “collateral 
damage” 

* Staging may be relevant in predicting prognosis and stratification for 
adjuvant trials 

* Clinically relevant question is “Will these patients likely fail regionally, 
distantly, or both?” 


adical Nephr 
a: Indication: 


+ When performing LND, 
+ the paracaval and inter- 
aortocaval lymph nodes be 
removed in patients with right- 
sided tumors 
+ the para-aortic and 
interaortocaval lymph nodes be 
removed in patients with left- 
sided tumors 
+ from the crus of the diaphragm 
to the common iliac artery. 


Location of +LN based on side of primary tumor. 
Percentage represents frequency of involved 
location in patients with lymph node-positive 
disease. 


RESULTS: 


RCC Tary, NarysMany 


any, 


3201 


RCC Tany, Nany RCC 


any, 


2521 
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Tany, pN+,MO RCC EORTC 30881: Lymph Node Dissection in 
n5 Localized RCC 


e Upfront Surgical Therapy: 
+ 45% Disease Free at 12 months 
* 22% Long Term Disease Free Status Death 135 (35%) 137 (36%) «l 0.80-1.29 


+ Median Follow Up 43.5 Months Local regional 34 (9%) 26 (7%) 0.46-1.28 
progression 


e Papillary Histology Distant progression | 58 (15%) 60 (16%) 0.73-1.50 
*pN1 v N2 (AJCC v6.0 2002) Locilor distant 93 (24%) 87 (23%) 0.71-1.27 


progression 


¢ Sarcomatoid Features acter o 156 (40%) 159 (42%) J 0.82-1.28 


* ECOG PS Second primary 45 (12%) 36 (9%) . 0.51-1.22 


Blom et al., Eur Urol, 2008 
Delacroix et al., J Urol, 2011 


EORTC 30881: Lymph Node Dissection in Intraoperative Nomogram For Triggering A Lymph Node 
Localized RCC Dissection: Mayo Clinic 


Nuclear grade: 


Death pT category ¥ 1+2 1.0 (reference) 

Local regiol f to, 3+4 5.25 (1.99-13.82) 

GAA Sarcomatoid component 4.11 (2.08-8.12) 
= Tumor 10 cm or greater 2.17 (1.27-3.70) 

Local or dis} 

progression 3 Primary tumor stage: 

Progressio! TA 7 

death pT1 + pT2 1.0 (reference) 

Second pri PT3 + pT4 2.00 (1.13-3.55) 

Histological tumor necrosis 1.86 (1.00-3.48) 


Distant pro| f T1 


Blom et al., Eur Urol, 2008 Blute ML etal., J Urol, 2004 


Intraoperative Nomogram For Triggering A Lymph Node Clinical Predictors of Pathologically 
Dissection: Mayo Clinic Positive Nodes 


Proportion of patients with regional lymph node 
involvement at nephrectomy by number of features 
in multivariate model 


Total pts 1,584 68 
0 726 (99.6) 3 (0.4) 
299 (99.0) 3 (1.0) 
264 (95.7) 12 (4.4) 
183 (87.6) 26 (12.4) 
105 (86.8) 16 (13.2) 
7 (46.7) 8 (53.3) 


BNL vs pO: 
E 


Figure 1. Nomogram predicting probability of LN metastasis. 
Blute ML et al., J Urol, 2004 7.2% CNO pN1 
37% cN1 pNO 


Babaian, K et al., J Urol, 2015 
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52 y/o with microscopic hematuria Will this patient benefit from LND? 


e Likely to be done laparoscopically 


* Can an adequate LND be performed laparoscopically 
and what exactly is “adequate”? 


e Arguably, in most cases, a LND will not be done 


81 y/o undergoing evaluation for possible 81 y/o undergoing evaluation for possible 
PE 


* No PE found 
e Incidental right renal mass 
* No evidence of metastatic disease 
* s/p open surgery for 
* Deweese clip for DVT 
* Cholecystectomy 


* Partial liver resection for abscess 
* Small bowel obstruction with resection 


81 y/o undergoing evaluation for possible Two years later 


DIAGNOSIS 


(A) RIGHT KIDNEY: 
RENAL CELL CARCINOMA (4.0 CM IN GREATEST DIMENSION), 
PAPILLARY TYPE 2, FUHRMAN NUCLEAR GRADE 3, INVASIVE INTO. 
RENAL PELVIS AND RENAL VEIN. (SEE COMMENT) 

Margins of resection (ureteral, vascular and perinephric soft 
tissue), no tumor present. 
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81 y/o undergoing evaluation for possible 
PE 


Is there a benefit to LND? 


(C) INTER AORTO/CAVAL, RETROCAVAL, PARACAVAL LYMPH NODES, 
STUMP OF RENAL ARTERY, STUMP OF RENAL VEIN, URETER: * This patient would have been saved from a second 
METASTATIC RENAL CELL CARCINOMA, PAPILLARY TYPE, morbid surgery (older, more medical issues) if he 
INVOLVING TWO OF TWENTY-EIGHT LYMPH underwent initial LND 
NODES (2/28). * Unclear as to impact on outcome. Currently NED 1 
TUMOR MEASURES 3.0 CM IN GREATEST DIMENSION. year out 
EXTRANODAL TUMOR EXTENSION PRESENT. 
Vascular structures consistent with artery and vein and 
portion of ureter extensively denuded of urothelium with 
chronic inflammation and focal giant-cell reaction, no 
tumor present. 


54 y/o presents with pulmonary nodules 54 y/o presents with pulmonary nodules 
DIAGNOSIS 

(A) RIGHT KIDNEY, ADRENAL, AND PARACAVAL LYMPH NODES : 

RENAL CELL CARCINOMA (10 X 9 X 4.5 CM) CLEAR CELL TYPE, 
FUHRMAN NUCLEAR GRADE 4. 

WITH MULTIPLE SATELLITE NODULES (RANGING FROM 0.9-2.0 CM). 
TUMOR INVADES PERINEPHRIC ADIPOSE TISSUE AND ADRENAL 
GLAND. 

TUMOR PRESENT WITHIN MUSCLE CONTAINING VESSELS WITHIN THE 
RENAL SINUS. 

Margins of resection (ureteral, vascular, and peripheral soft tissue), 
free of tumor. 

No lymph nodes identified. 

(B) PARACAVAL AND RETROCAVAL LYMPH NODES: 

Five lymph nodes, no tumor present (0/5). 


54 y/o presents with pulmonary nodules 54 y/o presents with pulmonary nodules 


e Paracentesis with drain placement: Chylous ascites 
* No fat diet versus TPN with drain 
* Systemic therapy delayed indefinitely 


* Did not benefit from, and possibly was harmed, by 
LND 
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The European Approach 


f- 11-12 
nogativo nodes. 


Extended LNO" Extended LND" et 
(evel of evidence (level of evdence 
216.31.35-37) 21631.35-37) 


Capitanio, U et al. Eur Urol, 2011 


The Role of Lymph Node Dissection in the 
Management of Renal Cell Carcinoma 


* Role of lymph node dissection in locally advanced disease 
remains undefined 
+ Evidence for improved cure rates with LND is lacking 


* Improved staging in locally advanced disease is really the 
only argument to do it, but it implies something can be done 
to change outcome and that is not necessarily true to date 

* Would still advocate it for more locally advanced disease (where the 
money is!!!) 

e Benefit of LND, with clinically negative nodes, in M1 disease, 
is completely uncharted waters that needs to be evaluated in 
the context of a clinical trial. 


* Better designed phase III trial(s) are needed to define the 
role of LND in the appropriate population at risk for nodal 
disease 


50 y/o WM presents with SOB and chest 


pain 
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Capitanio, U et al. Eur Urol, 2011 


Surgical Strategy In Renal Cell 
Carcinoma With Venous Involvement 


Venous Tumor Thrombus (VTT) 


e Most often ccRCC but occurs with all types 


e Occurs with non-renal retroperitoneal tumors 
e Urothelial carcinoma 
e Adrenal tumors 
* Wilm’s tumor 
e Metastases to kidneys 
* Others 
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VTT in RCC Patients 


Incidence % Authors 


*Venous invasion 4-36 ‘Skinner, 1972 

. Novick, 1980 
Marshall, 1988 
Hatcher, 1991 
Pouliot, 2010 


*IVC extension Kearney, 1981, 
: Libertino, 1987 


“Atrial extension Neves/ 
. Zincke, 1987 


Evaluation 


*Thrombus identification 
—Contrast enhanced MRI remains gold standard as most 
accurate imaging modality 
*Sensitivity for thrombus is 100% 
»Lawrentschuck, BJU Int 2005 
»Kallman, J Comp Assist Tom, 1992 
»Goldfarb, J Urol 1990 


—Multidetector CT 


*Sensitivity for thrombus is 84% 
»Guzzo, J Urol 2009 


*But MRI gives lots of additional information 


Evaluation 


+ Tumor thrombus can progress rapidly 
* Recent imaging is critical for surgical planning 


* Staging as for any other advanced renal mass 


e Consider anticoagulation 
e IVC occlusion or near occlusion 
* Presence of bland thrombus 


* Please NO IVC filter preoperatively 
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VTT Presentation, n=303 


Findings at presentation Frequency 
Microscopic hematuria 70% 
Flank pain 46% 
Fever 45% 
Gross hematuria 42% 


Mass 


LE edema 


Left varicocele 


Right varicocele 


Caput medusae 


Gettman et al, J Urol, 2003 


MRI is superior 
for distinguishing 
tumor from clot 


Level Il Tumor 
Thrombus Partial 
Occlusion 


Associated IVC 
Bland Thrombus 


Prediction of IVC Wall Invasion 


Zini, J Urol 2008 


Determined that AP diameter of IVC and RV were associated 
with wall invasion 


IVC- 18 mm 
RV- 14mm 


} 90% sensitivity 


Mayo data, NCS 2010 

RV > 21 mm, IVC > 32 mm assoc w/ wall invasion 

For each 5 mm increase in diameter there is a 2-fold 
increased risk of wall invasion 


If RV > 27 mm or IVC > 42 mm there was 100% invasion 
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Predictors of IVC Wall Resection During 
Thrombectomy 


2 pt comp. 

te pe an A m D 
tate Coe nancy MN 
‘an ar nina Cae my B 
inem mpe ea a B 


Psutka, S et al., BJUI, 2015 


Surgical Technique 


* Pre-operative embolization for intracardiac or cavoatrial 
thrombi 
* Decrease intraoperative blood loss? 
* Vascularized thrombus regression 
+ Rarely used anymore 


Midline or Chevron Incision 
Early arterial control key to reducing blood loss 
Ligasure useful for collateralizing vessels 


TEE used intraoperatively to confirm location of thrombus. 
* Monitor for evidence of thrombus embolization 


Sternotomy for selected Level III and IV 
+ Often can do transdiaphragmatic from the abdomen 


Preoperative Classification 7 J nagement 


Group A Cavotomy 


closure 
IVC — No venous occlusion / 


No associated distal or 
bland thrombus 


Group B Deploy 
Greenfieid 


IVC partially occluded / are 


Distal pelvic bland 
thrombus 


Group C 
IVC staple 
IVC total / partial occlusion 23(14.4%) i ligation 
Associated bland thrombus/ 


Group D I fe 
= segmental 

IVC total occlusion 13 (8.1%) t egr 

Associated bland thrombus A resection 


Bl 
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VTT Level Staging 


Staging systems 


Landmark Neves Novick Hinman 


Renal vein 
IVC <2cm above RV 
IVC >2cm above RV 


IVC at hepatic veins 


Above diaphragm 


Adapted from Pouliot et al, J Urol 2010 


Surgical Principles for Tumor Thrombectomy 


1. Assemble experienced team 
Anesthesia 


++/- Hepatobiliary, vascular, cardiac surgery 


Operate on vessels first (preserve collateralized veins if IVC 
occluded) 


Ligate renal artery, no need to embolize 
Isolate venous structures 

Completely remove thrombus 

Manage any distal bland thrombus 
Repair/patch/replace IVC as needed 


Complete nephrectomy and LND 


Avoid Preoperative Embolization 


* Subramanian, Urology 2009 
* IVC VTT cases 135 with, 90 without embolization 


* Embolization associated with increased blood loss, increased 
complications, increased mortality 


* MVA revealed 5 fold increased risk of perioperative death in 
patients with embolization 
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Tumor Thrombus: Level | or II Technique 


* Occlude renal artery 
first 


e Ligate hepatic veins 
from caudate lobe of 
liver 


* Simple occluding 
maneuvers 
(contralateral vein, IVC 
inferior and superior to 
thrombus) 


Intraoperative Ultrasound or TEE 


Presence of Pulmonary Emboli 
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Tumor Thrombus: Level III Technique 


“Renal artery ligation 
*Mobilize liver for suprahepatic IVC access 


*Sequence for venous control: 
+1. Left renal vein 
+2. Distal IVC, incl. 2nd lumbar vein 
*3. Hepatic inflow (Pringle maneuver) 
*4, Suprahepatic IVC (above thrombus) 

*Remove thrombus 

*Occlude IVC below hepatic inflow 

*Release suprahepatic IVC & Pringle 

*Repair vena cava leisurely 

*Complete nephrectomy 


Tumor Thrombus: Level IV 
Technique 


* Veno-veno bypass 
Cardiopulmonary bypass 


Cardiopulmonary bypass with hypothermic (162C) circulatory arrest 


— Advantages: bloodless field, ~60 minutes of ischemia time 


Shuch et al, BJU! 2011 


Hypathermic arrest is associated with longer OS and significant 
reduction in perioperative mortality 


Tumor Thrombus Embolism 


* Kayalar et al, J Thoracic CV surg, 2010 

* Reviewed 9 cases of simultaneous RN, RPLND, IVC 
thrombectomy, and pulmonary embolectomy (7 bilateral, 2 
unilateral) 

* CP bypass in all 9, hypothermic arrest in 4 


e 4 patients received adjuvant therapy 
* 2 patients alive at 4 and 56 months 
* 1 patient died of CVA at 62 months 
* 6 patients died of RCC at 6, 9, 12, 17, 25, & 29 months 
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Impact of Pulmonary Embolus at Can minimally invasive approaches, 


Presentation on Survival in IVC 
Thrombus Patients 


including robotic assisted surgery be 
safely and effectively applied to the 
management of locally advanced 
RCC? 


Abel EJ., et al, J Urol, 2013 


Initial Series of Robotic Radical Nephrectomy with Vena Caval Robotic Partial Nephrectomy for Renal Cell 
Tumor Thrombectomy Carcinomas With Venous Tumor Thrombus 


Ronney Abaza and Jordan Angell N=4, 2/4 developed mets in < lyr 
Urology, 2013 


Ronney Abaza * 


Eur Urol, 2011 


Robotic inferior vena cava thrombus surgery: 


novel strategies RCC WITH VENOUS EXTENSION: 


MDACC 1993-2009 
* 605 patients pT3 
+ Median age 60.5 (28-90) 
+ Follow-up 24.1 months 
+ Median tumor size 10cm, 90% clear cell histology 
+ 45% of patients NOMO 


Yi Sun®®, Andre Luis de Castro Abreu", and Inderbir S. Gilf 


“A total of 78 minimally invasive IVC thrombus cases have been reported in the literature” 
67% Level 1, 30% Level 2, and 3% Level 3. Only 9 robotic cases have been reported. 


KEY POINTS 


e Level | renal vein thrombus: stapling the renal vein flush 
with the IVC achieves complete excision after careful 


intraoperative imaging with laparoscopic 
ultrasonography. 


o Level Il caval thrombus: for substantial level Il 
involvement, complete caval isolation, including robotic 
control of infra-renal and supra-renal IVC, contre-lateral 
renal vein and lumbar veins is recommended. 


e Level of thrombus 
+ 351 patients - renal vein or smaller branch veins 
+ 208 patients - IVC below diaphragm 
+ 42 patients - IVC above diaphragm 


e Level Il caval thrombus: additional robotic maneuvers 
include control of short hepatic vein(s) for possible 
retro-hepatic IVC control, control of porta hepatis and 
even transthoracic thoracoscopic control of supra: 
hepatic IVC. 


Curr Opinion Urol, 2014 


Abel et al., AUA 2011 
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SURGERY FOR RCC WITH VENOUS CLINICAL CHARACTERISTICS 
EXTENSION:MDACC 1993-2009 


e Median EBL 900ml and operative time 186 min 
. X Characteristic No (%) 
e Hospital stay median 6 days Thrombus level 1 91 (34.3) 


e Complications: I 114 (43) 
e 25.4% first 30 days m 19 (6.8) 
* 9.8% >30 days within 13t year siage N Sai 
* 58% transfusion rate 


N stage 46 (17.4) 
* 2.6% 30 day mortality N+M 31 (11.7) 


e Overall survival Embolization 50 (18.9) 
* 66 months for NOMO patients 
+ 15 months for patients with nodal/ distant metastases 


ALL COMPLICATIONS MAJOR COMPLICATIONS 


Odds ratio(p-value) Odds ratio(p-value) 
UNIVARIATE MULTIVARIATE Variable UNIVARIATE MULTIVARIATE 


Variable 


T3c 3.08 (0.01) 2.14 (0.329) Tie 6.43 (<0.001) 4.23 (0.078) 
0.89 (0.726) - 0.97 (0.929) 
1.38 (0.21) - 1.05 (0.873) 
0.74 (0.344) - 0.44 (0.059) 
1.26 (0.598) - 1.34 (0.55) 
0.85 (0.544) - 0.89 (0.7) 
M+N+ 0.82 (0.62) - M+N+ 0.87 (0.766) 
Pringle 3.23 (<0.001) 1.62 (0.336) Pringle 5.84 (<0.001) 2.78 (0.098) 
CP Bypass 6.22 (0.015) 3.63 (0.283) CP Bypass 10.71 (0.002) 5.26 (0.198) 
Agez60 2.53 (0.007) 2.26 (0.025) Agez60 3.52 (0.004) 3.43 (0.022) 
Embolization 2.86 (0.008) 2.98 (0.018) Embolization 2.97 (0.013) 4.4 (0.011) 


MINOR COMPLICATIONS MORTALITY 


Odds ratio(p-value) 
UNIVARIATE MULTIVARIATE 


+ Twelve patients (4.5%) 
+ Intraoperative 1 
+ Level IV thrombus 
+ Metastases 


Variable 


T3c 1.1 (0.851) 
N+ 0.94 (0.871) 


HTN 1.13 (0.66) + Early (< 30 days) 10 


* Prolonged ICU stay, multiorgan failure 
* Late (30 days - 1 year) 1 
. Massive PE, at 3 months 


0.54 (0.086) 

0.71 (0.496) 

0.75 (0.315) 
M+N+ 0.83 (0.675) - 
Pringle 2.28 (0.017) 1.22 (0.714) 
CP Bypass 3.6 (0.111) 3.31 (0.325) 
Age260 1.88 (0.091) 1.82 (0.124) 
Embolization 2.78 (0.015) 3.01 (0.024) 
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PREDICTORS OF OVERALL SURVIVAL: i i 
UNIVARIABLE AND MULTIVARIABLE ANALYSIS Independent predictors of survival 
+ Variables evaluated: 
* age 
+ gender e Clear cell subtype HR 0.55 (ci 0.4-0.8) 
+ side of tumor 
« ECOG performance status + Fuhrman grade IV 1.38 (ci 1.1-1.8) 
* pathologic features (tumor size, subtype, grade, sarcomatoid ¢ Sarcomatoid de-differentiation 1.58 (1.1-2.2) 
features, necrosis, peri- nephric fat invasion, hilar fat A 2 p : 
invasion, adrenal invasion, positive vein margins, positive e Peri- nephric fat invasion 1.50 (1.2-1.9) 


surgical margins) i 
«lymph node metastasis e Lymph node metastasis 1.92 (1.5-2.5) 


* distant metastasis + Distant metastasis 2.30 (1.8-3.0) 
* symptoms at presentation 


+ time period when surgery was performed 
+ 2009 AJCC T stage. 


Overall survival according to 2009 AJCC T ; 
Tumor Thrombus and Survival 


+ Aggressive surgical resection with radical 
nephrectomy and IVC thrombectomy can 
potentially cure up to 70% of patients. 


Table 1. Five-year survival for patients with RCC and IVC 
thrombus 


No. of 
patients Mo, % 
a3 6s 


Otaibi, Tanguay 2007 


Factors Predicting Outcome in T3b/c Factors Predicting Outcome in T3b/c 
Renal Cell Carcinoma Renal Cell Carcinoma 


Prognostic factor Multivariate analysis 


IVC invasion p=0.008 
Tumor size p=0013 
Fat invasion p=0.003 
Lymph node metastasis p <0.001 
Distant metastasis p <0.001 


Cumulative survival 


IVC, inferior vena cava. 


5000 100,00 15000 200,00 250,00 
followup 


Wagner et al., Eur Urol, 2009 Wagner et al., Eur Urol, 2009 
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MICROSCOPIC POSITIVE VEIN MARGINS IN T3NOMO PATIENTS 
ASSOCIATED WITH INCREASED LOCAL RECURRENCE AND 
METASTATIC PROGRESSION 


* 270 T3NOMO RCC patients undergoing 
surgery 

* 19% of patients had cancer present at venous 
margin of resection 


e Positive margins were more likely in patients 
with higher level thrombus (p<0.001) but no 
increased risk was detected based on 
Fuhrman grade (p=0.28). 


Positive vein margins in T3NOMO RCC patients 
associated with increased metastatic progression 


Outcomes Based On Histology In 
Patients With IVC Tumor Thrombi 


> 


Cancer-speaific survival 


Tilki, D et al., Eur Urol, 2013 
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Positive vein margins in NOMO patients associated 
with increased local recurrence 


Saeeeeeee e) 


Presentation of Recurrent Disease 


Local Recurrence and 
Metastatic Progression 6 


o 

Local Recurrence b: 
38 
Metastatic Progression d 


E Negative vein margins 
o 10 20 30 40 50 


E Positive vein margins 
gi Percentage of patients 


Tumor Thrombus Consistency Predicts 
Cancer Specific Survival 


Bertini R., et al., Eur Urol, 2011 
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xpression O 
Cell Adhesion Molecules And Portend A Worse Non-operative Management of VTT 
Prognosis 
arene ts e Haferkamp, J Urol 2007 


¢ 111 resected RCC with thrombus vs 23 conservative 
management 


E-Cadherin 


Median survival 
Surgery — 19.8 mos 
No surgery — 6.9 mos 


Elastica-van-Gleson 


Weiss et al., BJU, 2013 


Non-operative Management of VTT Targeted Therapy for Tumor Thrombus 


* Zisman, J Urol 2003 e Multiple case reports of dramatic VTT reduction 
* 207 patients with resected thrombus vs 44 non-operative * Di Silverio, Urol Int 2008 
* Converted IVC thrombus to RV thrombus with 6 months 
sorafenib 
ve 
Trend p=0.00001 RV 
Trond p001 * Shuch, BJU Int 2008 
* Conversion of level II to level | thrombus with 4 cycles of 
sunitinib 


s 
$ 
5 
— 


Overall Survival % 
8 


t * Karakiewicz, Eur Urol 2008 
‘aa * Converted level IV to level | with 2 cycles sunitinib 


Nes (o=7) NeeiMT- (oe) 


Nee (e7) 


x r @ o a u s «© ow on 
Time from Treatment (months) Time from Treatment (months) 


Targeted Therapy and in situ VTT 


Cost et al, Eur Urol 2010 


The Impact of Targeted Molecular Therapies on the Level of Renal * Number of cases with change in tumor thrombus 


Cell Carcinoma Vena Caval Tumor Thrombus . Level Diameter 
Nicholas G. Cost, Scott E. Delacroix Jr®, Joshua P Sleeper”, Paul J. Smith®, Ramy F. Youssef’, =—— —— 
Brian F. Chapin”, Jose A. Karam”, Stephen Culp®, E. Jason Abel”, james Brugarolas‘, 

Ganesh V. Raj®, Arthur I. Sagalowsky®, Christopher G. Wood’, Vitaly Margulis** * Increased 1 8 

* 25 pts with RCC + IVC VTT in situ received targeted Rx ¢ Stable 21 2 

* Decreased 3 11 

e *1 each Level IV-III, level III-II, level Il-0 


e Regression limited to sunitinib treated patients 


* Therapy: sunitinib: 12 bevacizumab: 9 
$. temsirolimus: 3 sorafenib: 1 


VTT level: 
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pem Clinically meaningful 
ee ee ee eer ante anea changes occurred in 25% 
of patients (12/48) table 


Impact of Pre-Surgical Targeted maer Soe 


Thrombus Diameter J] moans, | Vein | Vein | Diameter 


Therapy On Venous Tumor Thrombus tert | Ven Com)" aAA 
2 


Tevel3 | 4 3 Ta ‘Stable Disease in 75% 
Level2 | 25 16 05 16 36/48 
| Level3 | 65 7 51 17 
Levelt | 15 | 2: I a ., 7 F 
Table 2. Level2 | 25 3 evel 35 2.75 14.5% (7/48) 
Baseline Level of Venous Tumor el E 24 
a Eo el 14 *Regressionin 10.4% 
g 
Thrombus 9 | tevelo | 0 el 5 16 (5/48). 
s m 10| Leveio | 0 el 16 
Level 60% (29/48) 11| Levelo | 0 Level2 | 5 28 


Level 1 | 10% (5/48) 12*| Level3 | 35 Level 3 2 21 


Level 2 b Progression 
; Regression 
- No Cases of 
h *= No Level Change but categorized as a change in surgical complexity Pulmonary 
4*: Level 1 thrombus with regression to ostium of R.V. (amenable to minimally invasive Embolism 
approach) 
5*: Level 3 above hepatics to Level 3 at the level of the hepatics 


vel 3 thrombus at level of hepatics amenable to Pringle intra-abdominal Surgery to Level 
hepatics (clinical increased complexity) 


Delacroix S et al., ASCO GU 2011 Delacroix et al., ASCO GU 2011 


Systemic Therapy in VTT Cases BUDD-CHIARI SYNDROME 


* If no evidence of metastases preferred option is 
surgical resection reserving systemic therapy for 
patients that are not surgical candidates + Abdominal pain 

* Ascites 


Hepatic Venous Outflow Occlusion 


* In patients with metastatic disease performance + Hepatomegaly 


status and relative burden of disease determine 
preop vs. post op vs. systemic therapy alone * Abnormal LFT’s 


* LE edema 


BUDD-CHIARI SYNDROME 
Summary 


MDACC APPROACH 
e Radical nephrectomy with IVC thrombectomy is a technically 


Angi bolizati > Interval ti x hen 
RE Snorer a epee eo demanding surgery that can be associated with significant morbidity 
and mortality 
e In the absence of metastases, nodal disease, sarcomatoid de- 
differentation, and invasion into the perinephric fat or vein wall 
appear to predict prognosis 
e Minimally invasive approaches are described but patient selection 
appears critical 
e Pre-surgical treatment with either embolization or targeted agents 
does not appear to be helpful and in fact may worsen prognosis 
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T4 Renal Cell Carcinoma 


* Tumor invades beyond Gerota’s fascia 
* Including contiguous extension into the ipsilateral adrenal gland 


* Stage IV disease 


T4 DISEASE 


AJCC Staging, 7* Edition, 2010 


Outcomes for T4 disease Glinical 74. Disease 


* 30 patients with cT4 
° All underwent surgery 
Cancer- 60 


specific Wa a * Only 12 (40%) were pT4 
RANAN i * 18 (60%) were overstaged 


Years from surgery to last follow-up 


Frank |. J Urol 2005 Margulis V. Cancer. 2007 


Baseline Characteristics Characteristics 


1992 ta 2002 
61 patients pT4 ea symptom ee Tumor diameter at 
na Bea nephrectomy, cm 
Pathological N Stage 
NO 


Variable 


Systemic symptoms 
Yes 42 (68.9) i 
No 19 (31.1) 


Clinical (Preoperative) T stage ber ER 
<T4 19 (31.1) lear Cel ( ) 


7 (77. 
T4 42 (68.9) Non-Clear Cell 14 (23.0) 
— = - Fuhrman grade 
Clinical (Preoperative) N stage 3 14 (25) 
NO 29 (47.5) 4 39 (69.6) 
nE 7 7 2a) Sarcomatoid dedifferentiation 
Clinical (Preoperative) M Yes 24 (39.3) 
stage 22 (36.1) No 37 (607) 

MO 39 (63.9) = 
M1 (ee) Borregales LD. Urol Onc. 2016 Borregales LD. Urol Onc. 2016 
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Cancer Specific Survival 


css: 
MO - 37 months 
M1 —-8 months 


Borregales LD. Urol Onc. 2016 


CSS (by Nodal stage) 


Borregales LD. Urol Onc. 2016 


Multivariate Analysis for CSS 
(using only Pre-operative Variables) 


HR (95% Cl) P 

Value 
Clinical N stage at 0.63 (0.33 — 0.17 
diagnosis (N1 versus NO) 1.22) 
M stage at diagnosis 1.77 (0.81 - 0.15 
(M1 versus MO) 3.85) 
Abnormal LDH 3.97 (1.87- | <0.01 
(Yes versus No) 8.43) 
Abnormal Alkaline 2.92 (1.47-— | <0.01 
Phosphatase (Yes versus 5.80) 
No) 


Borregales LD. Urol Onc. 2016 
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CSS (by sarcomatoid features) 


Borregales LD. Urol Onc. 2016 


CSS (by systemic symptoms) 


Borregales LD. Urol Onc. 2016 


Multivariate Analysis for CSS 
(using only Post-operative Variables) 


Variables Multivariate 


HR (95% CI) |P Value 
3.11 (1.51-6.42) | <0.01 


Sarcomatoid dedifferentiation (Yes versus No) 
Pathological N Stage 

pN1 versus pNO 

pNx versus pNO 


5.16 (1.94 - 13.69)| <0.01 
2.58 (1.15-5.79) | 0.02 


M stage (M1 versus MO) 2.24 (1.01 - 4.98) | 0.05 
Abnormal LDH (Yes versus No) 2.32 (1.04-5.17) | 0.04 
Abnormal Alkaline Phosphatase (Yes versus No) | 4.29 (2.04 — 9.00) | <0.01 


Borregales LD. Urol Onc. 2016 
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Local Recurrence after Radical Nephrectom 


e Survival in patients with pT4 RCC remains poor 
* Median survival of 10 months 
* Preoperative identification of patients with pT4 disease is in need of 
refinement 


* May help improve patient counseling, management, and selection for 
inclusion in neoadjuvant/presurgical trials 


Local Recurrence after Radical Nephrectomy Local Recuneneaswee 


* Incidence of <5% * 11 patients 
+ 10 with no metastases at presentation 


e Most patients had symptoms 


* Presented 31 months after initial surgery 

e 2 postoperative deaths 

* 2 died of cancer at 8 and 22 months 

* 3 died of causes unrelated to cancer recurrence 

¢ 4 patients were without disease at a follow-up of 35, 46, 48 and 211 
months 


Esrig D. J Urol. 1992 
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Local Recurrence: MDACC Local Recurrence: MDACC 


e16 patients with locally recurrent RCC + 15 patients had complete resection (of the 16) 
* 8 patients received neoadjuvant Rx, 7 of these received additional adjuvant + 12 had clear margins > 6 were free of cancer 
Rx e 12 of the 16 were alive at 2 years after second surgery 
e7 IFNa based 
e 1 IL-2 based 


+ Neoadjuvant group - 50% no evidence of cancer 
+ Surgery alone group - 25% no evidence of cancer 


Tanguay S. J Urol. 1996 Tanguay S. J Urol. 1996 


Local Recurrence: Mayo Clinic Local Recurrence: MD Anderson Experience 


90.0210 — Tx including surgery (n=10) * 1990-2014 
— - Tx excluding surgery (n=11) 


Observation (n=9) * 102 patients had surgery for local recurrence 


i oasa iiia * 84.3% of the patients > radical nephrectomy at outside institutions 


54.4418 > subsequently referred to MDACC for local recurrence surgery 


38.1417'- - - - +72- a 


118.2412 


x 
ç 
= 
= 
5 
a 
o 
= 
© 
D 
a 
p 
p 
QD 
S 
3 
[S] 


Time from recurrence to follow-up (years) 


Itano NB. J Urol. 2000 Thomas AZ. J Urol. 2015 


Local Recurrence: MD Anderson Experience Local Recurrence: MD Anderson Experience 


* Time from nephrectomy to local recurrence diagnosis was 1.5 years * Area of local recurrence 
* At time of nephrectomy * 48% - Soft tissue/renal fossa 
* Median age 55 years * 40.2% - Lymph nodes 
* 79.4% had open surgery * 11.8% - Adrenal gland 
* 60.8% were pT3-4 (invading renal vein/vena cava, fat or other organs) * At time of local recurrence surgery 
* 19.6% were pN1 (positive lymph nodes) * 41.2% had symptoms 
* 13.7% had positive margins + 45.1% received neoadjuvant Rx 


Thomas AZ. J Urol. 2015 Thomas AZ. J Urol. 2015 


390 


Copyright © Oakstone Publishing, LLC, 2018. All Rights Reserved. 


Local Recurrence: MD Anderson 


Local Recurrence: MD Anderson Experience ; 
Experience 


e Median local recurrence size = 4.5cm * 58.8% of patients had cancer relapse after local recurrence surgery 
* Median time to second relapse ~ 2 years 


* Open surgery for 97.1% of patients 
e Median survival after second relapse ~5.5 years 


e Major complications = 14.7% . 
* Predictors of worse outcomes after surgery for local recurrence 
* Blood loss = 700 mL oe i ae 
* Positive lymph nodes at time of initial nephrectomy 
e Median surgery duration = 3.5 hours * Larger size of local recurrence 


e Median hospital stay = 1 week 


Thomas AZ. J Urol. 2015 Thomas AZ. J Urol. 2015 


l Resection of Isolated 
CSS-by Site of Recurrence Retroperitoneal LN Recurrence 


Median CSS (months) + SE e 50 patients, 4 tertiary centers 


Soft 93 
ote * Median (IQR) time to RPLN recurrence after nephrectomy > 


Lymph node 61412 12.6 (6.9-39.5) months 
Adrenal NA 
* Median (IQR) follow-up after RPLN resection > 28.0 (13.7- 
51.2) months 
* 26 patients developed RCC recurrence, at a median (IQR) of 9.9 (4.0- 
18.5) months after RPLN resection 


Lymph node 


T 
2 
2 
S 
a 
2 
= 
5 
v 
a 
& 
v 
g 
2 
& 
S] 


Soft tissue 


5 130 18 


Months 
Thomas AZ. J Urol. 2015 Russell CM. BJU Int. 2016 


Resection of Isolated 
Retroperitoneal LN Recurrence Resection of Recurrent IVC Thrombus 


* 11 patients subsequently died (10 DOD) * 16 patients (1970-2013) 


e Median PFS after RPLN resection > 19.5 months * 3 synchronous widely metastatic disease > no surgery (DOD <6 mo) 
+ 5-year PFS > 35.4% + 13 > surgery 
y * Median time from prior nephrectomy to diagnosis of 6 mo (range: 3-58) 
* RPLN recurrence at <12 months after nephrectomy > witha + Surgical resection was completed in 11 (2 unresectable)- median blood loss 2500 ml 
significantly (p=0.003) inferior median PFS (12.3 months) compared (range: 200-7000) 


with RPLN recurrence at >12 months after nephrectomy (47.6 * Median time to recurrence > 4mo 
months) * Median time to death > 12 mo 


+ All patients recurred and died of disease (median follow-up of 12 mo) 


Russell CM. BJU Int. 2016 Parker WP. Eur Urol Focus. 2016 
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SABR of IVC Thrombus 


* 2 cases of level IV thrombus treated with SABR (50Gy, 36Gy) > Alive 
at 2 years, and at 18 months 


* Ongoing prospective trial 
e NCT02473536 


Hannan R. Cancer Biol Ther. 2015 


Take Home Messages 


e Local recurrences are rare but can occur after initial treatment 
* Important to follow-up with urologist after initial treatment 
e Best treated in referral medical centers 
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Local Recurrence after Radical Nephrectomy 


Treatment 

-Resection of all retroperitoneal masses 
-Resection of renal artery and vein stump 
-Distal pancreatectomy (Thanks M. Katz!) 
-Splenectomy 

-Left hemicolectomy 

-Left adrenalectomy 

-Omentectomy 

-Partial diaphragm resection 

-RPLND 


> NED 21 months postop 
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Kidney Cancer: 
Laparoscopic Management 


Andrew A. Wagner, MD 

Director of Minimally Invasive Urologic Surgery 
Co-Director Kidney Tumor Clinic 

Beth Israel Deaconess Medical Center 
Associate Professor of Surgery 

Harvard Medical School” 


“Diseases that harm require treatments that harm less” 
-Sir William Osler 


One of four founding physicians of Johns Hopkins 
Created first residency program 

Developed first bedside teaching curriculum 
“Father of Modern Medicine” 


Disclosure Statement 


e Nothing to disclose 
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Origin of the word Laparoscopy 


Greek words /apara, meaning “the 
soft part of the body between ribs 
and hip, flank, loin” and skopein, 
meaning “to look at or survey.” 


Outline 


History of laparoscopic management for kidney cancer 
* Radical nephrectomy 
+ Partial nephrectomy 
* Robotic surgery 
AUA Guidelines 
Approaches and Techniques 
* Surgical Planning 
+ Radical nephrectomy 
+ Partial nephrectomy 
+ Cytoreductive surgery/advanced RCC/IVC thrombectomy 
Disadvantages and pitfalls of laparoscopy 


P 
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History of Laparoscopic Surgery for Kidney Cancer 


e 1990 First Laparoscopic Radical Nephrectomy: Clayman et al (NEJM May 1991) 
Washington University, St Louis 
85 yo woman 
3 cm mass 
IRB approval 
7 hours, each segmental artery individually clipped 
Kidney morcellated in lap sac and removed through 11mm port 
1 u transfusion postop 
Oncocytoma 
e Clayman et a. letter response to NEJM editor Oct 1991: 

+ “In the next few years minimally invasive surgery will probably come of age. 
Laparoscopic cholecystectomy, ovariectomy, hysterectomy, appendectomy, 
nephrectomy and even colectomy may well become standard procedures” 

e By 1995: 160 publications on “laparoscopic nephrectomy” 
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E) ihien" 5 : YI @81DM Urology 


P 
seth Israel Deaconess HOOL 
B) Medical Cemer s YJ @B10MCUrology 


Copyright © Oakstone Publishing, LLC, 2018. All Rights Reserved. 


First Laparoscopic Nephrectomy on June 25, 1990, with Ralph 
Clayman (left), Louis Kavoussi (behind Clayman on right) and 
Steve Dierks (far right) 


History of Laparoscopic Surgery for Kidney Cancer 


Reports of retroperitoneal approach, nephroureterectomy, lap partial nephrectomy, and 
retroperitoneal PN soon followed 
Hand assisted surgery afforded surgeons without extensive laparoscopic training the ability to 
perform LN while maintaining the benefits of minimally invasive surgery 
Retroperitoneal surgery remained challenging due to lack of dilating balloons, small working 
space, difficulty maintaining pneumoperitoneum 
Concerns remained about morcellation and tumor spillage, cancer control, difficult learning 
curve, few laparoscopically trained urologists. 
However early studies demonstrated early recovery and less pain medicine requirements for 
LRN 

+ McDougall et al J Urol 1996: compared 17 LRN to 12 ORN 

* Decreased morphine requirements, time to normal activity, time to full recovery 


| Medical Center 


Beth Israel Deaconess (E rama uenea; ero 
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Transumbilical LESS nephrectomy, 
Robot-Assisted LESS nephrectomy 


Transperitoneal LN Transvaginal LN in a porcine mode! 


1990 91 92 93 94 95 96 97 98 99 2000 OI 02 03 OF OS 06 07 08 09 2010 


“Pure” NOTES 
transvaginal nephrectomy 


Robot- Assisted Partial 
Nephrectomy (RAPN) 


Retroperitoneal LN, 
Laparoscopic Partial Nehrectomny (LPN) 


Figure 2. Timeline of new techniques in laparoscopic nephrectomy 


From Kerble et al. J Urol March 2011 
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LAPAROSCOPIC RADICAL NEPHRECTOMY FOR RENAL TUMOR: THE 
WASHINGTON UNIVERSITY EXPERIENCE 


ELSPETH M. McDOUGALL,* RALPH V. CLAYMAN anp OSAMA M. ELASHRY 


From the Division of Urologic Surgery and Mallinckrodt Institute of Radiology, Washington University School of Medicine, St. Louis, 


e Mcdougall et al J Urol 1996: compared 17 LRN to 12 ORN 
+ Optime LRN 6.6 vs ORN 2.3 hrs 
+ Hospital stay LRN 4 vs ORN 8 days 
* Decreased morphine requirements, time to normal activity, time to full recovery after LRN 
e Lessons learned: 
+ Obtaining pneumoperitoneum in lateral position saves time 
No need for preoperative stent placement 
Prefer to remove intact specimen 
High rate of incisional hernias with flank extraction incision compared to lower midline incision 
Total charges for LRN $2000 higher than ORN 


J Urol 1996, 155:1180 
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History of Laparoscopic Surgery for Kidney Cancer 


e Reports of equivalent cancer control led to increased adoption of LRN 
* Chan et al J Urol 2001: no difference in disease free survival 
between LRN and ORN 
* By 2000 55% of cases at Johns Hopkins were performed as LRN 
(Permpongkosol et al BJU Int 2006) 


| Medical Center 
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History of Laparoscopic Surgery for Kidney Cancer 


e Robotic Radical Nephrectomy? 
+ Although Lap RN is completely extirpative and does not require suturing, 
Robotic RN has gained in popularity despite its increased costs 
+ Jeong et al. JAMA 2017 


| Medical Center 


Beth Israel Deaconess 
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JAMA | Original Investigation 

Association of Robotic-Assisted vs Laparoscopic 
Radical Nephrectomy With Perioperative Outcomes 
and Health Care Costs, 2003 to 2015 


AT 2 
In Gab Jeong, MD, PhD; Yash S. Khandwala, BS; Jae Heon Kim, MD, PhD; Deok Hyun Han, MD, PhD; 4 4 j 
Shufeng Li, MS; Ye Wang. PhD: Steven L. Chang. MD: Benjamin I. Chung, MD F 


Premier database evaluation of >23000 patients after Lap and Robotic RN 
+ Laparoscopic RN 18500 vs Robotic RN 5000 
Use of Robotics for RN: 1.5% in 2003 to 27% in 2015 
No difference in major complications 
Prolonged operating time for Robotic RN (46% vs 26% > 4 hours) 
Increased overall hospital costs with Robotic RN 
+ $19530 vs $16851 


JAMA 2017;318:1561 


History of Laparoscopic Partial Nephrectomy 


e 1995 first publication by Winfield et al. J Urol 


University of lowa, lowa City, IA 

6 patients, all with presumed benign problems 
Op time 6 hours 

All had ureteral catheters placed 

Argon used to coagulate 

No hilar control/clamping 

No suturing of collecting system performed 

2 patients underwent open conversion 


LAPAROSCOPIC PARTIAL NEPHRECTOMY: INITIAL EXPERIENCE AND 
COMPARISON TO THE OPEN SURGICAL APPROACH 
HOWARD N. WINFIELD, JAMES P. DONOVAN, GREG O. LUND, KARL J. KREDER, 
KENNETH E. STANLEY, BRUCE P. BROWN, STEFAN A. LOBNING wo RALPH V. CLAYMAN* 
Prom the epee d Unk, Ueto ee Cig Mabie eC se 
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History of Laparoscopic Partial Nephrectomy 


0. LUND, KARL J. KREDER, 
NING ise RALPH V. CIAYMAN" 


J Urol 153,1409, 1995 
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History of Laparoscopic Partial Nephrectomy: Concerns 


Comparison of 1,800 Laparoscopic and Open 
Partial Nephrectomies for Single Renal Tumors 


Indications expanded to include solid masses 

Concerns remained about difficult learning curve, complications despite presumed 
earlier recovery 

Gill et al J Urol 2007: Hopkins, Mayo, Clev Clinic 1800 patients 


+ Despite open partial patients being more complicated, Lap partial patients had longer 
ischemia time, more complications, more secondary procedures 


+ Renal functional outcomes similar at 3 months 


J Urol 2007. 178: 41-6 
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Select LPN and OPN intraoperative and postoperative outcomes 


J Urol 2007. 178: 41-6 
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History of Laparoscopic Partial Nephrectomy 


Indications expanded further and soon included hilar tumors, larger T1b 
tumors, central tumors, solitary kidneys, heminephrectomy, obese patients, 
patients after prior surgery 


In fact very few patients were not eligible for laparoscopic approach 


Soon comfort level permitted earlier unclamping which reduced the WIT by 
50% Barm ry 
I PerphertTomor2dom $ var 
oy Toner >on SdecnaseinecrR -1 


~ Soltary Kidney rlegca! Compicaton 
= Har Tumor 


From Gill et al. J Urol 183: 2010 
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R b ti ROBOTIC-ASSISTED LAPAROSCOPIC PARTIAL 
Robotic NEPHRECTOMY: TECHNIQUE AND INITIAL CLINICAL 


Partial Nephrectomy: EXPERIENCE WITH paVINC| ROBOTIC SYSTEM 


e 7 year oncologic outcomes published by Lane and Gill, Cleveland Clinic = MATTHEW T. GETTMAN, MICHAEL L BLUTE, GEORGE K. CHOW, RICHARD NEURURER, 
+ No difference in outcomes with up to 7 years of follow-up First Report GEORG BARTSCH, ax REINHARD PESCHEL 


e 1600 patients with minimum 1 year f/u 


History of Laparoscopic Partial Nephrectomy 


2002-2003, 13 patients at Mayo Clinic, Rochester, MN 
8 cases used intra-arterial cooling prior to clamping 
2 cases retroperitoneal, 11 trans peritoneal 
Median diameter 3.5 cm 
| oa EBL 170cc 
REECE IE EEE E “TITTLE. WIT 22 min; CIT 33 min. 
One positive margin without residual tumor on radical 


nephrectomy 
J Urol Vol. 183, 473-479, February 2010 Gettman et al. Urology: 64: 914. 2004 


Figure 1. Kaplan-Meier estimates of cancer specific (A) and metastasis-free (8) survival after LPN and OPN. 
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Robotic Partial Nephrectomy Versus . K . R A A 
Laparoscopic Partial Nephrectomy Robotic Partial Nephrectomy: Rapid Dissemination 
for Renal Cell Carcinoma: Single-Surgeon 

Analysis of >100 Consecutive Procedures 

Agnes J. Wang and Sam B. Bhayani 


e Ghani et al J Urol 2014, NIS from 2008-2010 


2009 Wash U experience x + In 2010 annual increase in open, robotic and lap RN was: 


A 3 + OPN 7.9% 
100 consecutive patients + Robotic PN 45% 


Shorter WIT in Robotic group ) “ + LPN 6.1% 
Shorter op time than prior series + Postop complication RPN vs OPN 
Use of the ‘sliding clip renorrhaphy’ i + OR 0.63 (0.55-0.72). P <0.001 


Figure 6- Sliding-clip renorrhaphy: 


Urology 73:306. 2009 J Urol 2014;191: 907-13 
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Complications After Robotic Partial Nephrectomy Comparing Robotic PN to Laparoscopic PN 


Table 1 Summary of RAPN perioperative complications by study 


Study Number of Years Tntraop. ‘Conversion to PN Conversion to Postop. = 
miona enrolled complication raie (non-RAPN) N ji à 
= À ai come, Clavien z Trifecta: 


as: - WIT<25 min l 
A ; ba oy - Neg margins =l m Ei 


2 A A 
- No complications 


s ss 2006 2008 e Optimal outcome (pentafecta): g 
Ro s1 2002-2007 % 6. -No CKD upstaging 
Intraop. = intraoperative, PN = partial nephrectomy, RN = radical nephrectomy, postop. = postoperative - Minimum 90% total eGFR preservation 


Surgeon 


From Kim et al Curr Urol Rep 2014 From Zargar et al. BJU! 2015 
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Comparing Robotic PN to Laparoscopic PN 


e Choi et al Eur Urol 2015 
e Meta analysis LPN vs RPN 
e 23 studies, 2240 patients 
e RPN: 
+ Lower conversions to radical and 
open surgery 
Shorter WIT 
Less change in eGFR 
Shorter LOS 


AUA Guideline 
Renal Mass and Localized Renal Cancer: Published 2017 


e Ultimately, the decision for management strategy—RN, PN, or Ablation— 
should be made irrespective of approach available and physicians should 
employ minimally invasive approaches only when oncological, functional, 
and perioperative outcomes are unlikely to be compromised 

e Guideline Statement 22 

+ Inpatients undergoing surgical excision of a renal mas, a minimally invasive 
approach should be considered when it would not compromise oncologic, 
functional and perioperative outcomes. (Expert Opinion) 
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Laparoscopic Management of Kidney Cancer: Approaches and 
Techniques 


e Radical Nephrectomy 
+ Standard LRN, NOTES, LESS, IVC thrombectomy 
e Partial Nephrectomy 
+ Robotic 
+ Transperitoneal vs Retroperitoneal 
Risk factors for CKD after PN 
Resection techniques 
* Standard vs enucleation 
Clamping Techniques 
+ Standard vs early vs selective vs non clamped 
Renorrhaphy Techniques 
+ Standard with bolster vs no bolster 
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Laparoscopic Management of Kidney Cancer: Radical 
Nephrectomy Incisions 
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Laparoscopic Management of Kidney Cancer: Various 
extraction incisions and hand port incisions 


From Adiyat et al. Ind J Urol 2013 
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LESS and NOTES in Laparoscopic Kidney Surgery 


e LESS: Laparoendoscopic Single Site Surgery 
e Usually requires Single Incision port, laparoscopic or robotic approaches 
possible 
Majority of cases are radical nephrectomy 
Fan et al. meta-analysis, Eur Urol 2012 
+ Longer operative time, Higher conversion rate 
+ Possibly lower pain/analgesics/hosp stay 
+ No difference in complications 
Shin et al BJUI 2014 
+ LESS PN vs Standard PN (n =167) 
Longer WIT with LESS, 26 vs 20 min 
Lower VAPS at discharge (2.1 vs 1.7) 


Is this clinically meaningful? From: Kim et al. Int J Surg. 2016 
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LESS and NOTES in Laparoscopic Kidney Surgery 


e NOTES: Natural Orifice Transluminal Endoscopic Surgery 
e Possible sites of entry: stomach, colon, vagina, bladder 


From Xue et al Eur Urol 2015 


Laparoscopic Radical Nephrectomy: Renal Vein and IVC 
Thrombectomy 


| Medical Center 
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Laparoscopic Radical Nephrectomy: Renal Vein and IVC 
Thrombectomy 


First reported in 2011 

2016: Abazza et al. reported on 32 cases by 
9 surgeons 

IVC was cross clamped in 24 cases 

No conversions to open surgery 

Avg op time 292 min. 3 transfusions 

No Clavien III-V complications 


e Laparoscopic/Robotic IVC thrombectomy 


From Chopra et al Eur Urol 2017 
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Laparoscopic and Robotic Partial Nephrectomy 


e Surgical Planning 
Approaches/port placements 
Clamping 
Resection 
Renorrhaphy 


Vf @BIDMCUrology 
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Surgical Planning 


Size 

Hilar anatomy 

Involvement of renal vein 

Proximity to sinus/collecting system 
Inflammation near surrounding structures? 
Amount of peri-renal fat 

Vasculature 


e Arteries, veins, location, number, proximity 
+ Lumbar veins, accessories, gonadals 


Opposite kidney, any issues? 
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Surgical Planning: Abnormal Left Hilum 


| Medical Center 
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Surgical Planning: Contralateral Kidney 


Surgical Planning : Transperitoneal vs Retroperitoneal? 


e Anterior/posterior? 
e Upper pole? 
e Amount of retroperitoneal fat? 


From Hu et al Eur Urol 2014 
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Surgical Planning : Transperitoneal vs Retroperitoneal? 


| 


; gerot 
m d 


L i 


From Hu et al Eur Urol 2014 
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Surgical Planning : Transperitoneal vs Retroperitoneal? 


e Retroperitoneal PROS 

e lateral or posterior tumors 

+ Avoids bowel mobilization 

+ Direct access to renal hilum 

+ Shorter overall OR time and hospitalization (Pavan et al J Endourol 2018) 
e Retroperitoneal CONS 

+ Smaller working space 

+ Unfamiliar anatomy/absent landmarks 

+ Difficulty accessing lower pole tumors and anterior tumors 

+ More difficult in obese patients 


e Therefore RP approach may be particularly advantageous for posterior upper pole 
and perihilar tumors, and it might translate into shorter OT and hospital stay 
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Transperitoneal Robotic Partial Nephrectomy Ports: LEFT 


Assistant Port 


(5mm) Robotic 


Working Ports 


Camera Port (8mm) 


(12mm) 


Assistant Port 
(12mm) 
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Transperitoneal Robotic Partial Nephrectomy Ports: RIGHT 


Retractor 
Port (Smm) 


Assistant Port 
Robotic (Smm) 
Working Ports 


(8mm) Camera Port 


(12mm) 


Assistant Port 
(12mm) 
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Transperitoneal Robotic Partial Nephrectomy Ports: LEFT 


Left Costal Margin LEFT SIDE UP 
Robotic 1, Camera, 
and Robotic 2 are 
aligned along 
straight axis and 
triangulated toward 
kidney 


5 mm assistant and 
12 mm assistant are 
aligned along 
straight axis and 
triangulated toward 
kidney 


LEFT SIDE Long Trocars Used 
to minimize 
clashing 


8 mm Robotic 
1 


8 mm Robotic 
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Risk Factors for Developing CKD after partial nephrectomy 


Renal function 
preservation 
after PN: 
surgical and 
patient factors 


From Marconi et al Ewrop Urol Focus 2016 pig, y - paient, tumor, and sural actor lftoecing renal function afer pra nephrectomy (PN) Red surgical tacions: een=patenumor 
fear 
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Laparoscopic/Robotic Partial Nephrectomy Techniques: 
Warm Ischemia Time 


e Renal Hilar Control and Warm Ischemia Time 
+ Clamping or artery +/- vein traditionally used during partial nephrectomy 
+ Unclamping techniques are often described however there are limits to this 
approach due to decreased visualization during resection and increased 
blood loss 
20-25 minutes is the acceptable limit for WIT 
+ Although every minute likely matters 
+ Thompson et al. Every minute counts when the renal hilum is clamped during 
partial nephrectomy. Eur Urol 2010;58:340-345. 
Each minute of additional IT added about 5% risk of significant functional decline. 


4 
Beth Israel Deaconess Qj sumanguenen genoot. Y @BIDMCUrology 


BS) Medical Center Tesco mount 


Warm Ischemia Time: Every minute counts 


Survival Free of GFR <30 


‘Years to Last Renal Follow-up 
Fig. 1 ~ Risk of developing new-onset stage IV chronic kidney disease for 


patients treated with >25 min versus <25 min of warm ischemia. 
GFR = glomerular filtration rate. 


From Thompson et al Eur Urol 2010 
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Laparoscopic/Robotic Partial Nephrectomy Clamping 
Techniques 


e Global Techniques 

+ Standard 

+ Early unclamping 
e Selective Techniques 

+ Segmental artery clamping 

+ Super selective “zero ischemia” clamping technique 
e No-clamp techniques 

+ Off clamp 
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Standard vs Early Unclamping Technique 


pit 
vial 
M 
i 


Standard vs Early Unclamping Technique (EU) 


e EU May be more applicable (than selective clamping) to majority of 
robotic surgeons as it does not require dissection of tertiary vessels 
e WIT is typically <15 min. 
e Risk of delayed complications including urine leak and pseudoaneurysm 
extremely low 
+ Of 403 patients after RPN at BIDMC using early unclamping without bolsters 
or fibrin glue products: one urine leak (in pt with complex pyelolithotomy on 
IS) and no episodes of delayed bleeding or pseudoaneurysm 
+ Likely due to suturing of collecting system and sinuses under direct vision. 
Also direct suturing of arterial bleeders after unclamping. 
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Laparoscopic/Robotic Partial Nephrectomy Techniques: 
Super Selective Clamping 


e Lap/robotic dissection of tertiary renal vessels 
supplying tumor 
e Control of vessels followed by tumor resection 


e disposable neurovascular aneurysm microsurgical 
bulldog clamps used 


Cardinal Heat 


EUROPEAN UROLOGY 61 (2012) 67-74 
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Anatomic Renal Artery Branch Microdissection to Facilitate 
Zero-Ischemia Partial Nephrectomy 
Casey K. Ng, Inderbir S. Gill *, Mukul B. Patil, Andrew J. Hung, Andre K. Berger, 


Andre Luis de Castro Abreu, Masahiko Nakamoto, Manuel S. Eisenberg, 
Osamu Ukimura, Duraiyah Thangathurai, Monish Aron, Mihir M. Desai 


22 pts after zero ischemia; 22 pts after standard 
No difference in op time (both > 4hrs) 

No difference in EBL, complications 

No difference in 2 month creatinine 


EUROPEAN UROLOGY 61 (2012) 67-74 
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Robotic Partial Nephrectomy with Superselective Versus Main 
Artery Clamping: A Retrospective Comparison 
Mihir M. Desai, Andre Luis de Castro Abreu, Scott Leslie, Jei Cai, Eric Yi-Hsiu Huang, 


Pierre-Marie Lewandowski, Dennis Lee, Arjuna Dharmaraja, Andre K. Berger, Alvin Goh, 
Osamu Ukimura, Monish Aron, Inderbir S. Gill 


Robotic superselective clamping 

58 superselective PN; 63 standard RPN 

Op time 301 min for superselective; 229 standard 

Superselective tumors larger and more hilar location 

Bolsters used in 41% and 32% 

Transfusion: 24% and 6% 

Superselective : 3 urine leaks, PE 

Standard : 1 urine leak, PE 

Change in eGFR was -11% and -17% with f/u 4-6 months (p=0.03) 


EUROPEAN UROLOGY 66 (2014) 712-719 
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Laparoscopic/Robotic Partial Nephrectomy Techniques: 
Zero Ischemia — “OFF Clamp” Partial 


e Lap or Robotic resection without any hilar 
clamping 

e Very challenging procedure due to ongoing blood 
loss and poor visualization 

e No ischemia to segmental or entire kidney, thus is 
there a renal functional benefit? 
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To clamp or not to clamp? Long-term functional 
outcomes for elective off-clamp laparoscopic 
partial nephrectomy 

Paras H. Shah*, Arvin K. George*?. Daniel M. Moreira**, Manat Alom*, Zhamshid 


Okhunov'S, Simpa Salami", Nikhil Waingankar**, Michael J. Schwartz", Manish A. 
Vira, Lee Richstone* and Louis R. Kavoussi* 


209 on-clamp; 106 off clamp 

Median f/u 2 years 

On clamp tumors a bit smaller (3.0 vs 3.4 cm) and more likely to be 
endophytic 

No difference in EBL or margin status 

significantly greater decrease in immediate postoperative renal function with 
hilar clamping 


...the on-clamp group showed restoration of global renal function by 6 
months, which endured with long-term follow- up 

** No significant differences in postoperative eGFR were identified between 
clamping groups in either uni- or multivariable analysis of all comers ** 


From BJU Int 2015 


Standard resection vs Enucleation vs minimum margin PN 


Devascularized Excisional 
volume volume 
loss loss 


\ / 


Simple Enucleoresection 
‘enucleation 


From Marconi et al Europ Urol Focus 2016 


Resection 
(le, traditional PN) 


Fig. 2 - Resection techniques and parenchymal volume loss. PN = partial nephrectomy. 
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Role of resected kidney tissue in recovery of renal function 


e Lane et al evaluated 660 solitary kidneys after 
partial nephrectomy and found the ‘quantity of 
kidney preserved”, which was estimated at 
the time of surgery, and the preop GFR were 
the most important predictors of acute kidney 
injury after partial nephrectomy. (J Urol 
2011;185:421-7) 

Other groups have used MAGS scans and CT 
volume measurements to more accurately 
determine volume saved after PN showing 
ultimate function after PN primarily correlated 
with parenchymal preservation and ischemia 
played a lesser role (Mir et al. Urology 2013, Zargar et 
al BJUI 2015) 


From Miret al Urology 2013 


4 
seth Israel Deaconess 10 MEDICAL SCHOOL 
By) Medical Cemer g m YI EBiDMCUrology 


Positive surgical margins and local recurrence 
after simple enucleation and standard 
partial nephrectomy for malignant renal tumors: 
systematic review of the literature 

and me is of pı 


Meta-analysis 33 studies, >11000 patients 
PSMs, Local-regional recurrence, renal recurrence 
PSM: 

e Enucleation: 2.7% (95% Cl: 1.5-4.6%, P<0.001) 

+ Standard PN: 0.4% (95% Cl: 0.1- 2.2%, P=0.018) 


Simple enucleation was non-inferior to standard PN after minimmum 
f/u 24 mos. 


Minerva Urologica e Nefrologica 2017 December; 69(6):523-38 
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Laparoscopic/Robotic Partial Nephrectomy Techniques: 
Renorrhaphy 


e Suturing base of resection bed 
e With or without fibrin bolsters or other hemostatic agents? 


+ No increased risk of bleeding with or without use of hemostatic agents 
at the time of Robotic PN (Maurice et al J Endourol 2016, Peyronett 
World J Urol 2015) 


From Sammon et al J Endourol 2011 


P 
seth Israel Deaconess 
D) ire” O YJ EBIDMCUrology 


Laparoscopic/Robotic Partial Nephrectomy Techniques: 
Renorrhaphy 


e Re-approximation of cortical edges — renorrhaphy 
+ Running closure with or without barbed suture 
* Sliding clip renorrhaphy 


From Sammon et al J Endourol 2011 
Plenre6~ Sling rmerhapy. 


From Bhayani et al. J Robotic Surg 2008 
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Conclusions 


Vast majority of kidney cancer cancer cases can be approached either 
laparoscopically or robotically with appropriate training and experience 


Modifiable risk factors for CKD include WIT and amount of kidney 
parenchyma lost after PN 

Advanced techniques in experienced hands include robotic IVC 
thrombectomy and super selective clamping for PN 

NOTES and LESS are still exploratory and await improved technology 
prior to more widespread application 


Hemostatic agents during robotic partial nephrectomy do not reduce 
bleeding risk 
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Kidney Cancer — Systemic Therapy 
for Advanced Disease 


David McDermott, MD 
Leader, Kidney Cancer Program 
Dana-Farber/Harvard Cancer Center 


Kidney Cancer: Epidemiology 


63,340/14,970 
2.5% | 2% 


U.S. New cases/deaths* 
% of all cancers/ deaths 
Male predominance 3:2 
Median age ~64 
Smoking and obesity are known risk factors 
Incidental findings increasing 
Stage: local 60-70% 
regional 5-10% 
metastatic 15-20% 
40% will eventually develop Stage IV disease 


*American Cancer Society, 2018 


VHL/HIF/VEGF 
Signaling Pathway 


Inactivated 
L Tumor 
Suppressor Gene 
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Where are the best targets in 
Advanced RCC? 


e One answer: the vHL Pathway 


e Why? 
— Tumor suppressor gene 
— Commonly inactivated in clear cell RCC (70%) 
— Inactivation induces hypoxia-regulated genes 
— Promoting angiogenesis and tumor growth 


The HIF Transcription Factor 


Glucose Uptake 
(e.g. GLUT1) 


Anaerobic Glycolysis 
(e.g. PFK, LDH 


Angiogenesis 
(e.g. VEGF, PDGF, IL-8, TGFB) 


Erthropoiesis 
(e.g. EPO*) 


Invasion/Homing 
(e.g. MMP2, MMP9, c-MET, CXCR4) 


Mitogenesis 
(e.g. TGFa, Cyclin D1*) 


* Tissue specific 
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Metastatic Clear-Cell RCC (mRCC): 12+ Years of Impressive Progress mRCC: Standard of Care 2017* 


Setti NCCN? Alternative Setting 


Sunitinib ù 
Good or Pazopanib HD IL-2 


1st-Line intermediate risk petit be 1st-Line 
Therapy Bevacizumab + IFNa, | Cabozantinib™ Therapy 


Poor risk Temsirolimus 


Alternative 


Cabozantinib 

2nd-Line Prior VEGFR Nivolumab ‘i 
ini i -Lii i Nivolumab 

Therapy inhibitor Axitinib Clinical Trials 2nd-Line Prior VEGFR ivoluma 


Everolimus/Lenvatinib Therapy inhibitor Axitinib 
Everolimus/Lenvatinib 


Cabozantinib 


Clinical Trial: 


Category 1 recommendations unless noted; NCCN Guidelines. Kidney Cancer. V 2.2018, "Category 2A, “intermediate/poor risk 


*Motzer et al NEJM, 2007, Sternberg et al JCO 2010, Motzer et al NEJM 2013 


Adjuvant Sunitinib in High-Risk RCC 
S-TRAC Study 

* Randomized, double-blind, placebo controlled phase 3 trial 
Sp Sunitinib 


oen 
Placebo 


Patients with T 
locoregional, Sunitinib 50 mg/d 
high-risk clear (n = 309) PD or 
cell RCC post- unacceptable at or 
Placebo toxicity Ob 2h Sw SS 
nephrectomy (n = 306) Years 
(N = 615) No. at Risk 


*4 weeks on, 2 weeks off Sunitinib 309 225 173 153 144 119 53 
Placebo 306 220 181 150 135 102 37 


Disease-free Survival (%) 


Hazard ratio, 0.76 (95% CI, 0.59-0.98) 
P=0.03 


Primary endpoint: DFS S-TRAC: Adjuvant sunitinib versus placebo 
* One year of adjuvant therapy, one year of disease-free survival benefit 


e  Sunitinib toxicities similar to those encountered in metastatic setting 
Ravaud A, et al. N Engl J Med, 2016. 


Ravaud A et al NEJM 2016 375(23):2246-54, 


Figure $1. Overall survival 


1.0 paani 
ae 


Why do we not see a survival difference with 
Lia ee VEGFR TKIs? 


v Analysis is too early for OS 
v Biology of the disease 


Median OS, years 
‘Sunitinid NR 
Placebo NR 


‘Survival Distribution Function 


What would I need to change my mind on 
HR 1.014 (95% CI, 0.716-1.438) VEGFR-TKI adjuvant therapy? 
r S a A e v Mature OS data from S-TRAC and ASSURE 
tio eee eee v Further results from SORCE, PROTECT, and AT 


‘Sunitinid 309 


PR v Positive meta-analysis of VEGFR-TKI adjuvant studies 


S-TRAC: Adjuvant sunitinib versus placebo E ant immunotherapy 
. No hint of a survival benefit although OS results preliminary 


e Should we be using TKIs at this point, or is there a better way? 
Ravaud A et al NEJM 2016 375(23):2246-54. 
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th NEW ENGLAND 
JOURNAL of MEDICINE 


ORIGINAL ARTICLE 


Sunitinib Alone or after Nephrectomy in 
Metastatic Renal-Cell Carcinoma 


>ss-Goupil, 
B. Escudier 


Combinations of Approved Agents: 
More Toxicity, No More Efficacy 


JOURNAL or CLINICAL ONCOLOGY 


BES I: A Handomized Phase II Study: Kenn 1. Flanerty, Judith B. Manola, 
Michael Pins, David F. McDermott, Michael B. Atkins, Janice J. Dutcher, 
Daniel J. George, Kim A. Margolin and Robert S. DiPaola 

1.0 


FlahertyMe4 


Bevacizumab 
Bevacizumab/temsirolimus 
Bevacizumab/sorafenib 
Sorafenib/temsirolimus 
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20 
Months 
JCO 2015 


Targeting mechanisms of 
“angiogenic escape” 


406 


Blockade of VEGF 
Signaling Pathway 


Sorafenib 


Resistance Appears Mediated by “Angiogenic Escape” 


ASL MRI: Rodent Model (786.0) 


Baseline 


O 


Goldberg et al, Radiology 2009 


Targeting 
mechanisms of 
“angiogenic escape” 


Cabozantinib 
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The NEW ENGLAND JOURNAL of MEDICINE mRCC: Standard Sequence 2017 
ORIGINA 3 


a : 7 7 Setting Alternative 
Cabozantinib versus Everolimus in Advanced Renal-Cell Carcinoma 


T.K. Choueiri, B. Escudier, T. Powles, Paul N. Mainwaring, B.I. Rini, F. Donskov, H 
Hammers, T.E. Hutson, D.O., J.-L. Lee, K. Peltola, B.J. Roth, G.A. Bjarnason, L. Géczi, B. 


Keam, P. Maroto, D.Y.C. Heng, M. Schmidinger, P.W. Kantoff, A. Borgman-Hagey, C. ; 
Hessel, C. Scheffold, G.M. Schwab, N.M. Tannir, and R.J. Motzer, for the METEOR 1st-Line 
Investigators Therapy 


Hazard ratio for progression or death, 
0.58 (95% CI, 0.45 — 0.75) 


P < 0.001 
pa wm | VEGF Blockade 
Cabozantinib Therapy 
12 15 


9 
Months *Rini et al, Lancet 2011, Choueir et al, NEJM 2015. 


Progression-free Survival (%) 


Everolimus 


z 
m 
k 
= 


CARO SUNY. TUMOFAE PONE EE CABOSUN: Primary Endpoint PFS 


Investigator Assessment 
1.0 


Cabozantinib Sunitinib 
(N=79) (N=78) 


0.8 


0.6 
Objective response rate, n (%) 36 (46%) 14 (18%) 
0.4 


(probability) 


95% Cl (%) 34%-57% 10%-28% 
0.2 


T 
ES 
= 
5 
3 
f 
è 
tp 
5 
8 
è 
£ 


Best overall response, n 
Complete response 0.0 


Partial response ee 18 4 30 
Time since randomization (months) 
Stable disease ETR 
Cabozantinib 79 50 26 15 1 
Progressive disease. Sunitinib 78 32 7 7 o 
Not evaluable or missing" 


Arm PFS Events Median PFS (95% CI), mo HR (95% CI)" 
"No post-baseline imaging performed for the following reasons: 


Cabozantinib: clinical progression (1), withdrew consent (1), initiation of alternative therapy (1) oon fa a Ca 3m) va 048-099) ae 
Sunitinib: clinical progression (2), withdrew consent (7), adverse event (4), death (2), initiation of alternative therapy (1) 4 4, 8. = 04 
Choueiri et al, JCO 2017 ~ Adjusted for bone metastases and IMDC risk group 


Choueiri et al, JCO 2017 


Covering the Barbed Wire: 
Improving T cell Suppression with Anti-PD-1 


Activation 

(cytokines, proliferation, migration) 
Cytokine Therapy i Tcell o Teel 
e.g. IL-2, IFN e ( 


Immunotherapy Made Simple 


Immune Checkpoint Blockade 
e.g. CTLA-4 Ab, Ipilimumab 


anti-PD-1 
blockade 


PD-1/PD-L1 < Suppression Cytokines 
Antibodies (anergy, exhaustion, Lysis 
T cell death) Tumor cell 


Vacci Tcell 
'accine, eTcel death 


Therapies Keir ME et al, Annu Rev Immunol 2008; Pardoll DM, Nat Rev Cancer 2012 
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JOURNAL of MEDICINE 


Sere O SREE 


ORIGINAL ARTICLE 


Nivolumab versus Everolimus in Advanced 
Renal-Cell Carcinoma 


© 10 20 Go 20 60 60 70 Go So 100110120 150 140 180160 72 


Time From Treatment initiation (weeks) Time (weeks) Endpoints+: ORR, OS, QOL 


McDermott et al, JCO 2015 NEJM 2015 


S E * The role of immune checkpoint pathways 
mRCC: Most Applied Sequence 2017 in the immune response 


Setting NCCN Alternative Priming phase Effector phase 


perane a |ireai > D> ra Ar 
w | VEGF Blockade m S 2a 


tissue 


‘Activation signals Í 
2nd-Line = Oo C a e a ə cos Negative signals \ 
Therapy 


Inhibitory signals Say, POA a 


I k 


2 wows, = * ye 
Antibody ba Antibody Anubody 


TCR = T-cell receptor; PD-L1 = programmed death-ligand 1. Ribas A. N Engl J 
Med. 2012;366:2517-2519. 


*Motzer RJ et al. NEJM 2015. 


PD-1 + CTLA-4 Blockade (CM214) i ER i H 
OS: IMDC intermediate/poor risk mRCC: Era of Front-Line Combination Therapy 


Alternative 


Sake aaa PD-1 + CTLA-4 


1st-Line 


ee ere. ney Blockade’ 


SUN 26.0 (22.1-NE) 
Endpoints+: ORR, CRs, OS, QOL 
Pending: Durable OS,TFS 

HR (99.8% Cl), 0.63 (0.44-0.89) 


P< 0.0001 2nd-Line 
Therapy 


Overall Survival (Probability) 


NIVO+IPI 425 
422 


“ntermediate/Poor Risk, Pending FDA review. Motzer RJ et al. NEJM 2017. 
Motzer RJ et al. NEJM 2017 
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Exploratory endpoint Immune-mediated adverse events: All treated patients 
ORR and PFS: IMDC favorable risk NIVO + IPI 


N = 547 

Category, % Any grade Grade 3—4 
Rash 17 
Diarrhea/colitis 10 
Hepatitis 
=125 Nephritis and renal dysfunction 
Pneumonitis 

Hypersensitivity/infusion reaction 
52 (4361) Hypothyroidism 
Hyperthyroidism 
Adrenal insufficiency 

H hysiti 

PFS,° median (95% CI), months 15.3 (9.7-20.3) 25.1 (20.9-NE) Friis 
HR (99.1% Cl) 2.18 (1.29-3.68) Diabetes mellitus 


P < 0.0001 


NIVO + IPI 


Outcome 


Confirmed ORR,” % (95% CI) 29 (21-38) 


P = 0.0002 


ith NIVO + IPI required systemic HD corticosteroids for an adverse event 
ppression with infliximab (3%) and mycophenolic acid (1%) was reported 


fan ESM" 311% of patents in both arms had tumor PD-L1 expression 21% immune-mediated AE analyses included events, regardless of causality, occurring <100 days of the last dose. These analyses were 
wo SIRRC-assessed by RECIST v1.1 
IRA. assessed 


Will Cost Impact Access to Therapy?: Shifting the Balance Toward Anti-Cancer Immunity 
Lessons from Melanoma With Combined VEGF/PD-1 Pathway Blockade 


Anti-Cancer Immunity 


g Median Doses Cost 


Nivolumab 15 $89,000 


Nivolumab + ipilimumab $150,000 


0 


l Ani POA 
= Nivolumab: $24.70/mg? PD-L1, programmed deathSgand 1; VEGF, 
Fe o7 OAE a 
: b ; 
Larkin J et al. N Eng! J Med. 2015; 373:23-34. " Ipilimumab: $135.18/mg 


Gin Oncol. 2016; Walin. Nat Commun. 2016. 
First quarter 2016, in US dollars. Adapted from Einstein D, McDermott D 
Clinical Advances in Hematology & Oncology 2017 


Anti-PD-L1/VEGF Antibodies (IM151) 
VEGF TKI + PD-1 Ab: Tumor Response Progression-Free Survival in PD-L1+ 


Co-Primary 


Median PFS, mo (95% CI) Endpoint 


Atezo + Bev 11.2 (8.9, 15.0) 
Sunitinib 7.7 (6.8, 9.7) 


HR, 0.74 (95% CI: 0.57, 0.96) 
P= 0.02 


Progression-Free Survival 


No. at Risk Monty Endpoints+: PFS 


Atezo+Bev 178 137 17 94 79 55 22 Pending: OS, TFS 
7 1 


* Stable disease or partial response not confirmed, or no follow-up scans available. Suid 184, 135. no S HAA 15 


ORR-=objective response rate PFS assessed by investigators. Minimum follow-up, 12 mo. Median folow-up, 15 mo. The PFS analysis passed the pre-specified Pvalue boundary of alpha = 0.04. 


Presented by: Michael B Atkins, MD Lancet Oncology 2018 Motzer RJ et al. GU ASCO 2018. Abst 578 
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mRCC: Most Applied Sequence 2018° 


VEGF Blockade 
PD-1 Blockade 


Category 1 recommendations unless noted; NCCN Guidelines. Kidney Cancer. V 2.2018.*Category 2A, “intermediate/poor risk 
Motzer RJ et al. NEJM 2015. 


1st-Line 
Therapy 


2nd-Line 
Therapy 


First-Line PD-1 Based Combination Phase 3 Trials 
in mRCC 


Control Experimental Arm 


Sunitinib Axitinib + avelumab 


Sunitinib Bevacizumab + atezolizumab 


Sunitinib Nivolumab + cabozantinib or nivolumab + ipilimumab + cabozantinib 


Sunitinib Lenvatinib + everolimus or lenvatinib + pembrolizumab 


Sunitinib Axitinib + pembrolizumab 


Sunitinib Nivolumab + ipilimumab W 


Are these approaches additive or synergistic? 


mRCC PD-1 Based Combination Trial Summary* 


Atezo + Bev' IMmotion151 


PDL1+ ITT ip 
Phase 3 3 
‘Comparator Sunitinib Sunitinib 
N 454 425 
Median follow-up, months 15 
mPFS, months 112 1.67 
mOS, months (95% Cl) NR NR NR (28.2-NE) 


0.68 0.81 0.63 0.68 
HEOR: (0.46, 1.00) (0.63, 1.03) (0.44, 0.89) (0.49, 0.95)! 


ORR, % 43 37 42t EJ 


CR, % 9 9 NA 


All-cause AEs, % 
All grades/Grade 3 or 4 
TRAEs, % 

All grades/Grade 3 or 4 NA NA 


Discontinuations due to AEs/TRAEs, % NA NA 


CheckMate 214 


93/461 


NA/22 


‘Data represent a summary of reported data and are not intended for cross-trial comparisons. IRRC-assessed. *Investigator-assessed. 
Data are considered immature. ‘includes all AEs zgrade 3. ‘Range is 99.8% confidence interval. 
1. Motzer et al GU ASCO 2018, 2. Escudier, et al. Presented at: ESMO 2017. Abstract LBAS. 
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mRCC: Fusion of First and Second-line Therapy 


Alternative 


PD-1 + VEGF 
Blockade“ 


Treatment 
Naive 


3rd-Line 
Therapy 


“Category 1 recommendations unless noted; NCCN Guidelines. Kidney Cancer. V 2.2018.°Category 2A, “intermediate/poor risk 
“Pending FDA review. Motzer RJ et al. SITC 2016. Abstract 038. “Moter et al, GU ASCO Abstract. 


PD-1 Blockade Based Combinations in mRCC: 
Are they Additive or Synergistic? 


Percent Alive 


PD-1 Blockade VEGF Blockade Combination IO Rx ??? 


+ 


Percent Alive 
Percent Alive 


o 


Yrs 1 yrs 2 


PD-1 + VEGF certainly additive 
— ORR and mPFS outcomes are encouraging 


— But are these combination synergistic? 
+ Willthey produce a plateau on the PFS curve? Or durable OS? Can you stop the Rx? 


Synergistic benefits will generate improvement in 1O* endpoints 
e.g. Long Term OS, remissions, CR or near-CR 


10 — Immunoncolgy, Side courtesy of T Ribas. 


Proof of Principle: 
Deep responses produce remissions 


Prob. of Continuing Response 


Atkins et al. J Clin Oncol. 1999 
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Palio eae aig: First-Line Phase 3 Trials in Advanced RCC 


Control Experimental Arm 


Sunitinib Axitinib + avelumab 


| Winn Sunitinib Bevacizumab + atezolizumab 
H a = 


| | Sunitinib Nivolumab + cabozantinib or nivolumab + ipilimumab + cabozantinib 


Target Tumor reduction and length of survival with PD-1 blockade (CM-003) 


E Not surviving at 1 year veel Sunitinib Lenvatinib + everolimus or lenvatinib + pembrolizumab 

I Surviving at year 1 

z Sunmo at nar Sunitinib Axitinib + pembrolizumab 
urviving at year 

a aoa - ee penes 3 Sunitinib Nivolumab + ipilimumab 
surviving at year 


eco at patens hart sion base ard 2 ome aor assessment Aes valor peepee respondos Should these approaches be applied to all 
Ca compas tporee OA naive rato: PR = parial response; ST = stablo donee patients? 


Topalian et al, # P216 SITC 2017 


Maximum Response in Baseline Target Lesions (%) 


po cee Combing therapies First-Line PD-1 Based Combination 
Phase 3 Trials in mRCC 


e Important Unanswered Questions: 
— Are benefits outweighed by costs? 


— Is combination > sequence? 
+ PD-1+X>VEGF 
+ But is PD-1 +X > VEGF followed by PD-1? 


— Not well studied yet 


— Whatis the activity of PD-1 Blockade in first-line? 


Slide courtesy of R. Sullivan, MGH 


Nivo P3 Trial: Antitumor activity Advanced Clear Cell RCC: Ten+ Years of Impressive Progress 


Setting NCCN? Alternative 


Nivolumab Everolimus 


N=410 N=411 Sunitinib 


1st-Line Nivolumab + Ipilimumab 


Therapy 


Objective response rate, % 25 5 
Odds ratio (95% CI) 5.98 (3.68-9.72) 
P value <0.0001 
Best overall response, % 
Complete response 
Partial response 
Stable disease 
Progressive disease 
Not evaluated 12 


Poor risk* Temsirolimus Cabozantinib 


Cabozantinib, 
2nd-Line Prior VEGFR Nivolumab, Clinical Trials 
Therapy inhibitor Axitinib, 


Median time to response, months (range) 3.5 (1.4-24.8) 3.7 (1.5-11.2) 


Everolimus/ Lenvatinib 


Median duration of response, months (range) 12.0 (0-27.6+) 12.0 (0-22.24) 


Ongoing response, n/N (%) 45/103 (44) 8/22 (36) 
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Immotion 150: 1L PD-L1 Blockade Overall Response Rate 
70% 
60% 
50% 
40% 
30% 
20% 


10% 
5% 7% 
o% E 


Sunitinib Atezo + Bev Atezo 


75% of responses are ongoing across treatment arms, and the median duration of response 
is not estimable due to an insufficient number of PFS events in responders 


Confirmed responses measured by independent review facility. 
CR, complete response; PR, partial response. 
Cirical cutoff, Oct 17, 2016. Median duration of folow-up. 20.7 mo. McDermott, ASCO GU 2017. 


KEYNOTE-427: (NCT02853344) 


$ 


* Recurrent or 
advanced/metastatic Response 
clear cell or non-ccRCC ! assessed at 


week 12 and 
+ Measurable disease Pembrolizum 
i 200 mg Q3W Q6W thereafter 
per REGIST YT:T mg until week 54, 


+ No prior systemic and Q12W 
therapy thereafter 
+ Karnofsky performance : 
status 270% + Endpoints 
+ Primary: ORR per RECIST v1.1 (blinded 
independent central review) 


1 
I 
Patients | 
I 
1 


+ Secondary: DOR, DCR, PFS, OS, safety, 
and tolerability 


+ Exploratory: tissue based biomarkers (e.g 
IHC, RNA sequencing) 


Maximum Change From Baseline in Target 


Lesions by Central Review 
100 e 74 of 110 (67.3%) 
patients experienced 
a reduction in tumor 
burden 


EEN 


16 of 110 patients 
(14.5%) experienced 
a tumor burden 
reduction 280% 


Percentage Change 
From Baseline, % 


8 of 110 patients 

(7.3%) experienced 

100% tumor burden 
—100 reduction 


Pembrolizumab Monotherapy as First- 
Line Therapy in Advanced Clear Cell 
Renal Cell Carcinoma: Results From 

Cohort A of KEYNOTE-427 


D. F. McDermott! ; J-L. Lee; C. Szczylik?; F. Donskov‘; J. Malik®; B. Y. Alekseev®; J. M. G. Larkin’; V. B. Matveev; 
R. A. Gafanov®; P. Tomezak"®; S. S. Tykodi"'; P. F. Geertsen'?; P. Wiechno"s; S. J. Shin'4; F. Pouliot"; T. A. 
Gordoa'®; W. Li'7; R. F. Perini'®; C. Schloss'8; M. B. Atkins'? 


‘Dana-Farber/Harvard Cancer Center, Boston, MA, USA: “Asan Medical Center and University of Ulsan College of Medicine, Seoul, Republic of Korea; Wojskowy 
Instytut Medyczny, Warsaw, Poland: ‘Aarhus University Hospital, Aarhus, Denmark; “Edinburgh Cancer Centre, Western General Hospital, Edinburgh, UK; €P. A. 
Herzen Moscow Oncology Research Institute, Ministry of Health of the Russian Federation, Moscow, Russian Federation: ‘institute of Cancer Research, London, UK; 
N.N. Blokhin Russian Cancer Research Center, Moscow, Russia Federation; "Russian Scientific Center of Roentgenoradiology, Moscow, Russian Federation; 
"Glinical HospitalNo. 1 of the Poznan University of Medical Sciences, Poznan, Poland; "University of Washington Fred Hutchinson Cancer Research Center, 
Seattle, WA, USA; "Herlev Hospital, University of Copenhagen, Herlev, Denmark: "Maria Sklodawska-Curie Memorial Cancer Center, Warsaw, Poland; Yonsei 
University College of Medicine, Seoul, Republic of Korea: “Universite Laval, Quebec, QC, Canada: “Hospital Universitario Ramón y Cajal, Madrid. Spain: 

"MSD China, Beijing, China; Merck & Co., Inc., Kenilworth, NJ, USA; Georgetown Lombardi Comprehensive Cancer Center, Washington, DC, USA 


Confirmed ORR by Blinded Independent 


Central Review 
N= 110 
% 95% CI 
ORR 38.2 29.1-47.9 


DCR (CR + PR + SD 26 months) 59.1 49.3-68.4 


Best overall response 
CR 
PR 
SD 
PD 
No assessment 


Treatment-Related Adverse Events 


n (%) Any Grade n (%) Grade 3/4 
N=110 (25% of pts) N=110 (22 pts) 


Any 88 (80.0) Any 
Pruritus 30 (27.3) 


Fatigue 27 (24.5) 


Diarrhea 


Colitis 
Diarrhea 21 (19.1) Asthenia 


Rash? 17 (15.5) 


Arthralgia 14 (12.7) AST increased 
Hypothyroidism 11 (10.0) 


Hyponatremia 


4 
3 
2 
Hepatitis 2 
2 
2 
2 


ALT increased Hypophosphatemia 


AST increased 
oe Discontinuation because of a treatment-related AE 
was reported in 12 (10.9%) patients 

Decreased appetite 


Dry mouth High dose steroids® were administered in 14 patients 


Influenzalike illness (12.7%) 


“includes rash, rash maculopapular, and rash macular. 
Includes patients who received 21 dose of pembrolizumab, had a baseline scan with measurable disease per RECIST 1.1, and had a postbaseline assessment (n = 108). 40 mg prednisone or equivalentiday 
Database cutoff: March 12, 2018. Database cutoff: March 12, 2018. 


+ 1 patient had grade 5 treatment-related pneumonitis 
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Conclusions Kidney Cancer Adjuvant Therapy Trials: Is Selection Possible? 


Pembrolizumab has shown promising antitumor activity as monotherapy in first-line ccRCC 
across IMDC risk groups, with ORR 38% 

- Encouraging activity was also observed in key subgroups, such as IMDC intermediate/poor Atezoliuzmab 

risk (ORR, 42%) and patients with PD-L1—positive tumors (ORR, 50%. i 
(Op A Sae Pa : i l Localized RCC" 
- ORR of 32% in patients with IMDC favorable risk 
Placebo 

Safety profile in KEYNOTE-427 cohort A was similar to the previously described safety profile of 
pembrolizumab in other tumor types 


Cohort B of KEYNOTE-427, to explore the role of pembrolizumab monotherapy in non-ccRCC 
patients, is ongoing 


Results presented herein provide support for the exploration of pembrolizumab in the adjuvant Pembrolizumab 
setting (KEYNOTE-564 NCT031 42334, currently enrolling) and will allow investigators to put the 
benefit of anti-PD-1—based combination therapies in better context 


Phase 3 Trials Assessing Adjuvant Immunotherapy for 
High-risk Localized RCC! 


ClinicalTrials.gov 


Treatment Arms Primary Endpoint Trial in 


ORIGINAL ARTICLE 


Atezolizumab vs Placebo DFS IMmotion010 NCT03024996 


Prolonged Survival in Stage III Melanoma 


Pembrolizumab vs Placebo DFS KEYNOTE-564 NCT03142334 . sre . T 
with Ipilimumab Adjuvant Therapy 


Neoadjuvant nivolumab —> 
Surgery —> adjuvant nivolumab vs RFS PROSPER RCC NCT03055013 
observation 


Nivolumab + ipilimumab vs placebo DFS CHECKMATE 914 NCT03138512 


Durvalumab vs durvalumab + 


tremelimumab vs active surveillance Bees RAMPART GUE EEE? 


NEJM, 2016 
1. https://www.clinicaltrials. gov. Assessed May 6, 2018. 


PD-1 then CTLA-4 Blockade 


Trial Diagram — HCRN GU 260 (BMS 209-669) 


Rational Application of Combination IO Therapy: 


* Trial Design 
— Sequence and Combination Comparisons 
* e.g. PD-1/CTLA-4 vs PD-1/VEGF 


— Flexible Combinations 
* Can you build on single agent PD-1? 
+ What happens when you stop rx? 


e Patient Selection 


PRor CR: 
Continue 
Metastatic Nivolumab 360 
Kidney Nivolumab | 7 | mg/kg IV Q3wks x 
Cancer 240 up to 84 wks 
Treatment mg/kg IV 
Naive Q2wks 
#120 ccRCC 


+40 nccRCC PD or best 
response SD @ 1 ET 
year: 


Re-induce with eee a6 
Extensive Biomarker studies to be done N3/I1.q3 weeks x mg/kg IV 

in collaboration with the DFHCC Kidney 4,upto4 Q3wks x 48 wks 
Cancer UTSW SPORE Investigators combination doses 


* Novel Endpoints 


Opened 4/17/17 


Atkins, Hammers, Signoretti 
NCT03117309 
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Rational Application of Combination IO Therapy: 


* Trial Design 
¢ Patient Selection 


e Novel Endpoints 


Immotion 150: Molecular Correlates of Differential Response in mRCC 


Tumor cells 
T-effector cells 
Myeloid cells 


T-effectortish 
Vasculature 


Myeloid 
Inflammation"s" 
Immune Suppressed 


T-effectortish 
Myeloid Inflammation’ow 


Angiogenic 


EE 
VEGF TKI ES 
PD-L1 Blockade 


VEGF + PD-L1 Blockade 


McDermott D, et al. IMmotion150 biomarkers: AACR 2017 


PBRM1, Sunitinib PFS in 2 1% PD-L1 IC 
m EE Atezo + bev (n = 50) 
mm Atezo (n = 54) 
m= Sunitinib (n = 60) 


Biomarker Angio High 


Model 


Voss et al GU ASCO 2018 Abst #639 
McDermott D, Powles T et al. 
AACR 2017 


4 6 8 10 1244 16 18 20 22 
Months 


2a 26 28 30 32 
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IMmotion150 (Phase Il) Trial Design 


First-Line Treatment 


Crossover 
treatment 
permitted? 


Sui 50 mg Atezolizumab 
| (4 wk on, 2 wk off) 


|Mmotion150 was designed to be hypothesis generating and inform the Phase III study 
IMmotion151 

Coprimary endpoints were PFS (RECIST v1.1 by IRF) in ITT patients and patients with = 1% of IC 
expressing PD-L1 

Exploratory endpoints included interrogation of the association between outcome and TME 
gene signatures 


Treatment naive, 
locally advanced 
or metastatic RCC 


N = 305 


IC, tumorinfitrating immune cells; IRF, independent review faciity; ITT, inention-to-treat; TME, tumor microenvironment 
Crossover from atezolzumab monotherapy not alowed in Europe. 
McDermott, JCO 2016; McDermott, ASCO GU 2017. 


McDermott D, et al. IMmotion150 biomarkers: Nature Med 2018 


Biomarker Model 


CD8 Density 
PDL1 Expression 
Histology 


Mutational 
Status 


All inter-related 
Some tumors may 
have a larger 
sweet spot 


IFNy signature 


M Atkins with permission. 


Rational Application of Combination 
IO Therapy: 


e Trial Design 


e Patient Selection 


* Novel Endpoints 


— Make IO Endpoints Primary 
+ Speed R&D 
* Achieve patient’s goal 
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Established Landmark Endpoints: 
CWG HD IL-2 Phase 3 Trial 


Proportion Alive and Free From Progression 


Fig 2. Progression-fre I by tr 
receiving high-dose interleukin-2 (HD IL-2 
interferon alfa-2b (IFN; n = 91). Ten patients receiving HD 
progression-free at 3 years compared with three patients who rec: 
and IFN (P = .082 by Fisher's exact test) 


McDermott et al, JCO 2005 


Impact of Immune Endpoints on PFS outcome of 010 Study 


All Time-to-Event Endpoints for BMS Cohort (n=168) 


Pignon et al GU ASCO 2018 
Pignon et al GU ASCO 2018 #619 


Conclusions 


Rational application of sequential Rx in RCC: 


e FDA Support for: 


— Innovative Trial Design 


— IO Endpoints 
— Next Gen Biomarkers 
e Focus on the Patient’s Goal: 
— Increasing Treatment-free Survival 
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Propotion Alve & Progression Free 


The Future of Immunotherapy 


Combination therapy based on pre-clinical 
models 

— Freeman?F¢l/Sharpe'™S Pls 

— NeoVax - Choueiri/Wu?F¢! Pls 


Front-line/Adjuvant therapy 
— PROSPER (Nivo) — Harshman?FC! P| 
— Atezo — PalCOH, UzzoFCce — Pls 
— Pembro — Choueiri?F¢! — PI 


Predictive biomarker development 


irPFS may improve ability to predict 
IO response 


PD-L1 expression on tumor cells is associated with longer irPFS (CM010) 


Fars cuve PFS (PFS) Curve 


Propoion Alve & Progression Free 


mM 


“= PD-L1 21%, 19 out of 140 pts , ` 
PD-L1 < 1%, 121 out of 140 pts 


Pignon et al GU ASCO. 
2018 #619 


Standard Therapy for mRCC: 2028 


.. | Treatment based 
=» | on TME* Profile 


w» |Not Necessary 


“TME - Tumor Microenvironment, 
Smyth et al, Nat Rev Clin Oncol 2016 
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Learning Objectives 


e Discuss minimally invasive treatment 
options for small renal masses 

e Review mechanism of action, surgical 
techniques, and complications of ablative 
therapies 


e Review oncologic outcomes and follow-up gem ate F : 
protocols after tumor ablation E 4 no a 


” 
a% 
% 
a% 
n 

100% 
Ganga aeS 2078, Vole GB, esua: i Rages: 7-90) Rita AURIANAA: OR danyar 201A DOH ny ssezicaan. 21442), 


HARVARD HARVARD 
HY) Beth Isracl Deaconess HY) Beth Isracl Deaconess 


Background 


The Small Renal Mass Dilemma 


e Small renal mass (SRM): 


renaiceicacnoma © Incidence of renal masses has 
a increased due to surge in routine use 
of CT 
— RCC incidence rising by 3%/yr 
— Many of the tumors are incidentally 
discovered and small in size (~66%) 


Hollingsworth, J NCI 2006 
Chow., Cancer 2008 


— Typically defined as small (<4cm), pn 
solid, organ confined tumor suspicious 
for RCC 

— Partial nephrectomy continues to be 

‘gold standard’ 


+ Improved preservation of renal function 
+ Superior cardiac outcomes 


a 


8 
8 
3 
i 


— Cancer-specific mortality remains 
relatively unchanged 
+ Many small masses may be treated too 
aggressively 


Potentially aggressive 


(20%) 


ort —_- x s 
1975 1980 1985 1990 1995 
Siegel CA Cancer J Clin 2018 
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E Beth Israel Deaconess Beth Israel Deaconess 
G) ihre Dacon BH MiDiearscnoo G) ihren BH Mipiearscnoo 


Nephron Sparing Surgery 
is Underused Background 
male Small renal mass (SRM) 
on 


— Typically defined as small (<4cm), 
solid, organ confined tumor suspicious 
for RCC 


Proporton recewing treatment 


: = — §"] — Partial nephrectomy continues to be =— I kz 
eee U ‘gold standard’ v G 


Open Radical Neph Open Paral Neph 
Lapar. Radical Nep. Lapar Paral Neph 24 - = á 


¢ Alternative treatment options 
wr ear Dagnois S 207 — Thermal Ablation 


—— Open Radical Neph Open Partai Neph. 


Lapar Radkaineph ——— Lapar. Partial Neph — Active surveillance 


Smaldone Urology 2012 


E nanen Pia parese ieoa 
Renal Mass Guidelines (2017) Pre-procedural Evaluation 


e Medical evaluation 
e Labs: 
-INR < 1.5 
— Platelet count > 50,000/uL 


[arta Nephrectomy (PND and 
Approaches 


e Cross-sectional imaging 


Y) ieren BH senicarscrioot 
Algorithm to Identify variables 


w ath in bal Des 


Pre-procedural Biopsy 


Axial tumor diameter 
Bowel proximity 
Location within kidney 
Adjacency to the ureter 
-Touching renal sinus fat 
Endo/exophytic 


e Performed as a separate procedure or 
immediately prior to ablation 


e Guides frequency and length of follow-up 
imaging 


Table 1. Tumor Size and Proportion of Renal 
Cell Carcinomas 


Sizo Malignant Benign 
0-<1cm 43 (64%) 37 (46%) 
1-<20m 132 (78%) 38 (22%) 
2-<3em 266 (78%) 75 (22%) 
3-<4cm 285 (80%) 71 (20%) 
All sizes (0-4cm) 726 (77%) 221 (23%) 
‘Adapted from Frank otal. J Urol. 2002.175] 


°A- 
nB 
sen 
°A- 
°I 
E- 


Schmitet al AJR 2014 
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FY) Beth Israel Deaconess 
8) Medical Center 


BH seoicarscrioor 
Treatment Options 


Cryoablation 
Radiofrequency ablation 
Microwave Ablation 
Irreversible Electroporation 


FF) Beth Isracl Deaconess 
SS, Medical Center 


BH sinicarscrioor 
Cryoablation Principles 


Argon gas expands through orifice 


The Joule-Thompson Principle: Inert gases undergo unique temperature changes 
when depressurized. The expansion of argon at narrow terminal port results in rapid 
cooling (-185.7° C) at the tip of probe. Helium is used for heating (67° C) 


FP) Beth 
S) Medi 


g MEDICAL SCHOOL 
Mechanism of Action 


Freezing 


Extracellular ice 


Cell shrinkage; Free estracoitstar 

a water va 
1 excetaa 4/7 y 
omoa” J 


Ho 
Intracellular 
ice ip) 
E- 
foe 


é = Macrophage = 
fornaton fe phage = 


Thawing 


and 
dehydration 


Cell swelling 
and bursting 


Delayed 


Neutrophil | 7 


Erinjeri, J Vasc Interv Radiol 2010 
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trea Go 
Cryoablation: Historical Perspective 


2500 BC: Inflammatory disorders (Ancient Egypt) 


1850: Ice + salt for cancer of Cervix and Breast 
(James Arnott) 


1963: First modern cryoprobe using pressurized 
liquid nitrogen (Cooper and Lee) 


1960's to 1980's: evolution of urologic application 
from open approaches to transurethral to 
transperineal. 


1968: 13t renal cryosurgery (Lutzeyer and 
Lymberopulos) 


1995: 1st percutaneous renal cryoablation (Uchida) 


FY) Beth Isracl Deaconess 
SS, Medical Center 


BH senicarscrioor 
Cryoablation Principles 


(iguid argon) 


MACHINE 4> PROBE 


The Joule-Thompson Principle: Inert gases undergo unique temperature changes 
when depressurized. The expansion of argon at narrow terminal port results in rapid 
cooling (-185.7° C) at the tip of probe. Helium is used for heating (67° C) 


Beth Ise! Deacon BH sienicarscrioor 


Treatment Temperature 


Dependent on cell type and cellular 
environment of target tissue 


— Normal renal parenchyma destruction 
occurs at -19.4°C 


— Renal Cell Carcinoma cellular death is 
achieved at -50°C Te 


Temperature within ice-ball is not 
uniform 


— The visible ice-ball margin demarcates 
the 0°C isotherm, which is not lethal 


— At least a 5-mm cryoablation margin 
beyond the target is thought 


necessary to ensure target ablation 
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WP Beth Israel Deaconess WF) Beth Israel Deaconess 
panei E inicArscnoon B) airearen E MiBe scnoo 


Freeze-Thaw Cycles Cryoablation: Surgical Techniqu 


e Double freeze-thaw cycles are e Laparoscopic (trans/retro) 
recommended to ensure cellular death e Percutaneous / Image-guided 
— Local anesthetic / MAC 

e 1-5 probes used 


— Able to visualize ice ball and ensure it encompasses 
tumor and extends 5-10mm beyond 


¢ Duration of 
treatment: 8-10 mins 


¢ Passive vs Active 
thawing 


P) Bebra Deaconess BH uipieascnoor Ẹ) aconess BH uipiearscnoor 
l Radiofrequency Ablation 
Key to Successful Cryoablation q y 


3000 BC: Ancient Egypt — cauterization of = "eg 
Proper monitoring of ablation tumors 


Rapid cooling to lethal temperature 
Repetition of freeze-thaw cycle 


Slow thawing XY 


BY) Beth Isra ness SAEED FY) Beth Israel Deaconess HARVARD i 
SS, Medical MEDICAL SCHOOL Ss; Medical Center MEDICAL SCHOOL 


Radiofrequency Ablation: Principles 


AN E Generator 
[AN Voltage (V) 


Thermal Ablation: Principles 
"n Semne 


5x106 1010 1012 


Frequency 
He) 


IRF Ablation r 
Device ~ —3— Ground 


4 tumor 
Patient a | Pad Sa Radiofrequency] 


Tumor heated to 60° C - 100° C > cell death via coagulative 
necrosis in matter of minutes 


+ Monopolar current causes ionic agitation -> frictional heating in surrounding tissue 
(i.e. no direct heating) 


+ Tissue desiccation increases impedance which eventually decreases current flow 
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serena 
Radiofrequency Ablation: Principles 


FP) Beth Isracl Deaconess 
B) Medical Center 


Kelly Int J Surg 2016 


Effect of heat on tissue: 
* 80°C - protein denaturation, coagulation 
* 100°C: vaporization, dehydration, & 
tissue ablation 
* 150-300°C: carbonization (limits further heat 
conduction) 


e Monitoring: 
— Temperature 
— Impedence 


HARVARD 
MEDICAL SCHOOL 


Intraoperative Monitoring 


e Limited ability for 
precise visualization of 
treatment zone 


* Temperature probes 
around the periphery of 
tumor for real-time 
treatment temperature 


PF) Beth Israel Deaconess HARVARD 
$ | Medical Center MEDICAL SCHOOL 


Approach to Challenging Cases 


Tumor Proximity to Bowel 


c 
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HARVARD 
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ÉP) Beth Isracl Deaconess 
B) Medical Center 


Treatment Temperature 


Time to cell death sm,» 15mins 20secs 2secs <1 sec 


* Target temperature ~100°C to avoid charring and loss of heat 
conduction with a minimum target temperature of 70°C 


e Impedance based system target of 200 — 500 Q 


Bhowmick Int J Hypertherm 2004 


E) Medica emer BH uipieascnoor 
RFA: Surgical Technique 


Performed laparoscopically or 
percutaneously 


Two 5-8 minute ablation cycles 


Contrast enhanced CT to assess 
treatment success 
— Repeat treatment, as necessary 
— Tumor size and location impact 
+ Heat-sink effect 


Patient are discharged home 
same day or within 24 hours 


HARVARD 
BF) Beth Isracl Deaconess 
$ ) Medical Center g MEDICAL SCHOOL 


Approach to Challenging Cases 


Tumor Proximity to Nerves 
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Approach to Challenging Cases 


Anterior Tumors 


Hegg, Cardiov Interv Radiol 2014 


g MEDICAL SCHOOL 
Microwave Ablation 


e Electromagnetic field generates rapid ion 
oscillation and produces frictional heat 


A => oe e 


e Independent of tissue impedance 
e Laparoscopic or percutaneous 


BY) Beth Isracl Deaconess 
$3) Medical Center 


BH senicarscrioot 
Microwave Ablation Technique 


e Advantages: 


— Heat based energy delivery lowers bleeding 
complications 


— Large volume of tissue ablation 

— Less prone to heat-sink effects 
e Disadvantages: 

— Inability to monitor ablation zone 
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HARVARD 
MEDICAL SCHOOL 


Approach to Challenging Cases 


Central Tumor / Tumors > 3cm 


BH senicarscrio0r 
Microwave Ablation Technique 


e Interstitial antennas introduce EM energy 
to heat cancerous tissue for 5-10 minutes 


a 


Microwave Source Antenna 


Transmission Line 


BH stvicn’scrioor 
Irreversible Electroporation (IRE) 

e IRE uses short intense electrical pulses 
— Destabilize cell membranes creating “nanopores” 


— Induce cell death through apopotis 
— Kills all cells within ablation zone 


— Preserves extracellular matrix and proteins 


No Electroporation Reversible Electroporation 


Irreversible Electroporation 
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IRE: Preclinical animal studies 


IRE of pig renal pelvis (15 pigs /18 kidneys) 

— Acute phase urothelium ‘complete’ necrosis & sparing extracellular matrix 
— Later phase cortical necrosis and regeneration of pelvic epithelium 

— 6 pig follow-up: 4/6 complete resolution of IRE zone on CT after 3 weeks 


Irreversible Electroporation 


B U Irreversible electroporation (IRE): a novel method 
J j | for renal tissue ablation 


Chad R. Tracy, Wareef Kabbani* and Jeffrey A. Cadeddu’ 


1 Hour 7 Days 14 Days 


Necrosis > Chronic Inflammation > Cellular Contraction 


oe 
Deodhar Urology 2011 


HARVARD 
MEDICAL SCHOOL 


Irreversible Electroporation: Technique 


Beth Israel Deaconess 
| Medical Center 


g MEDICAL SCHOOL 
Outcomes 


* General anesthesia + muscle 
relaxation 
— Contraindications: ventricular 


Complications 


arrhythmia 
e Needle electrodes 


— 2cm inter-electrode distance 


— 2 to 6 needles to cover 
e Approach: 

— Laparoscopic 

— CT or US guided 


e Insufficient intermediate- and 


long-term follow-up 


HARVARD 
MEDICAL SCHOOL 


Complications 


Perinephric hematoma 
Genitofemoral nerve injury 
Cryoshock 

Respiratory failure 


Hematuria 

Urinary leak 
Hemorrhage 
Postoperative ileus 


Ureteropelvic junction 
obstruction 


Pneumonia 


RFA/MWA 
Hematuria 
Fank numbness 
Perinephric hematoma 
lleus 
Urinary retention 
Fank bruising 
Urinoma 
Fank pain 
Pneumonia 
Hemorrhage 
Neuropathic pain 
Hydronephrosis 
Ureteral stenosis 
Urinary fistula 
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F) Bhlag Deaconess 
$3) Medical Center 


Renal Function 
Defining Treatment Success 
Long-Term Oncologic Outcomes 


BH senicarscrioot 
Complications 


e Typically due to uncontrolled energy 
distribution outside target zone 


* 2017 AUA meta-analysis 


— No difference in major complications between 
CA (4.9%) and RFA (6.0%) 

— Overall lower risk of complications compared 
to laparoscopic or open PN 
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Complications 


Complications 
Paresthesia at insertion site (4%) Paresthesia at insertion site (4%) 


. . Perinephric hematomas (14%) 
Peunepnng hematomas (14%) NEET Hemorrhage (11%) 
Hematuria — Transfusion (5%) 

o — Angiography (3% 
ae 5 a T Less enon aft RFA (2.4%) Atwell J Vasc Interv Radiol 2012 
— Transfusion (5%) Urothelial injury / Urinary leak or stricture (5%) 
— Angiography (3%) — Less common after CA (1-2%) 
— Less common after RFA (2.4%) Pleural injury / Pneumothorax (1%) 
Atwell J Vasc Interv Radiol 2012 Bowel injury (1%) 


Farrell Am J Roentgenol 2003 


Zargar Eur Urol 2016 


Oise. 
Renal Function Outcomes 


Cee 
Renal Function Outcomes 


y i Partial 
e Matched pair and Thermal Ablation Nephrectomy 
multivariate 


. Postop imaging 
analysis showed (months) a 
needle ablative 


F Change in normal 7 a 
thermal therapies renal parenchyma 81% +8.0 -16.5% + 11.9 
result in less 


parenchymal loss GFR change -8.2% + 13.9 


p-value 


DAN <0.005 


<0.005 


-13.7% + 14.4 0.004 


- Ablative techniques can minimize normal parenchyma loss and improve 
long-term renal function compared to mass excision. 


Woldu J Endo 2015 


Woldu J Endo 2015 


GI 
BY) Beth Isracl Di 


el Deaconess HARVARD 
85) Medical Center MEDICAL SCHOOL 


Outcomes: Defining Treatment Success 


GI 
ÉF) Beth Isracl D 


ase Cee 
Assessing Treatment Success 


Differences in radiographic appearance: 
e Heat-Based Ablation: No change in size 


e CT or MRI at 6-12 weeks 


<i” 


— Halo sign present in ~ 75% cases Ç x 
¢ Loss of enhancement >>success 


surrounding 
lesion 


Matsumoto ED, J Urol 2006 


Schirmag, Vasc and Int Radiology 2009 
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Assessing Treatment Success Follow-up Protocol 


Differences in radiographic appearance: e AUA Guidelines 
* Heat-Based Ablation: No change in size — CT or MRI with contrast at 3 and 6 months, 
e Cryoablation: in size by > 50% 


then annually for 5 years 


e Post-ablation biopsy 


— Controversial 
e No enhancement>>17 % still stain H&E positive 
for viable RCC 6 months post ablation 


Guazzonu, Urology 2010 


D 


BF) Beth Israel Deaconess BF ) Beth Israel Deaconess 
E) Sehr BH snicarscrioor B) ni Dci BH uipiearscnoor 


Oncologic Outcomes Cryoablation vs Radiofrequency Ablation 


3 


No difference seen between CA and 
RFA: 


* 1,3, and 5-year local-recurrence 
free survival 
Cancer-specific survival 
Metastatic progression 
Complication rates 
Post-treatment renal function 


Fe TUMOR % LOCAL % % OVERALL 
NO. PATIENTS REC 5 METASTATIC —_—DISEASE-FREE 
(NO. TUMORS) _ (RANGE) (RANGE) RECURRENCE SURVIVAL 
185 (185) c 2 Sy MFSO84 5yr DFS 67.6 


160 (179) n2.25 2 o smuss è — swcs Syr OS 05 


013-75) ) up 
448) an 4.67 7 Sy MFSG3 Sy OFS 8 ugad Syros 66 


Local Recurrence-Free Survival (%) 


37 67) an 6 21 Pere Sy 917 Sy MPS 972 Sy DFS 80 WCSS972 Sy 08972 


16 (18) n Mean 2.1 © na SWMFSIO0 © Sy DFS799  SywCSS100 Syr OS s83 


34-67) 1-4 
1620 n32 a smn syms — 10o 4yr0S 68.7 
ua (1.1-7.1) 


smsan = 


09 MFR 5yr OFS 81 s sw 0S 
s2 

955. MES = syo Sw 0S 93.2 
00 


Gy MFS100 Gyr OFS.80 . 6-08 762 
100 


Atwell Am J Rad 2013 
El Dib BJUI 2012 
Hegarty Urol 2006 
Kunkle Cancer 2008 
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BH senicarscrioor 
Oncologic Outcomes 
HRA Agency for Healthcare Research and Quality 


Comparative Effectiveness Review 
Number 167 


Management of Renal Masses and Localized Renal 
Cancer 


e Comparable metastasis-free survival 
— Partial Nephrectomy: 100% (97 - 100%) 
— Thermal Ablation: 94% (92% - 97%) 


Pierorazio AHRQ Comp Effectiveness Review, 2016 


Wagstaff Curr Opin 2015 
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HARVARD 
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Meta-analysis of Local Recurrence (LR) Rates 
for PN vs. primary TA 


(Studies with follow-up of 48 months + 12 months) 


lo. No. oflocal No. of local 
wi Recurrences Recurrences 
Author, Year T ith PN ith TA RR (95% Cl) 


0.04 (0.00, 0.71) 


Kiate, 2011 82 p 


0.35 (0.07, 1.70) 
0.43 (0.09, 2.09) 
0.74 (0.13, 4.17) 
0.30 (0.00, 192.74) 19 
Overall (I-squared = 0.0%, p = 0.573) 


0.37 (0.15, 0.89) 100.0 


RR: 0.37 (0.15 — 0.89) 


—<——_ { 


NOTE: Weights are from random effects analysis 


: Favors PN | ' Favors TA 


Risk Ratio and 95% Confidence Intervals of Local Recurrence 


AUA Guidelines 2017 


BY) Beth Isracl Deaconess 
$) Medical Center 


ee 
Oncologic Outcomes 


e Local recurrence free survival in favor of PN 
over TA 


e When you include salvage treatment, then 
the effect is less obvious 


e No information is available on cystic lesions 
e So what predicts failure 


HARVARD 
) kaera peones BH wicx?scrioos 
Comparison of Partial Nephrectomy and Percutaneous Ablation 
for cT1 Renal Masses 


R Houston Thompson **, Tom Atwal °, Grant Schmit °, Christine M. Lohse®, A Nicholas Kurup 
Adam Weisbrod”, Sarah P. Psutka *, Suzanne B. Sewart *, Matthew R Callstrom 


Ginic and Mayo Masel Shod. Roches ar, MN. USA s 


Partial Nephrectomy vs Cryo for cT1b Renal Tumors 


~ + Local Recurrence-Free Survival: 
— Partial Nx: 96% (95% Cl, 94-98) 
— Cryo: 97% (95% Cl, 92-100) 
ve e  Metastases-Free Survival: 
— Partial Nx: 96% (95% Cl, 93-98) 
— Cryo: 92% (95% Cl, 81-100) 
+ Overall Survival: 
— Partial Nx: 93% (95% Cl, 90-96) 
— Cryo: 74% (95% Cl, 61-89) 


Overall survival, % 


WT 
= 
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Beth Israel Deaconess HARVARD 
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Meta-analysis of local recurrence-free survival 
for partial nephrectomy versus primary and/or 
repeat thermal ablation 
(Studies with follow-up of 48 months + 12 months) 


RR: 1.21 (0.58 — 2.5) 
Favors TA } 


Favors PN 


Risk Ratio and 95% Confidence Intervals of Local Recurrence 


AUA Guidelines 2017 


Beth Israel Deaconess 
Medical Center 


ee ce 
Predictors of Treatment Failure 


10 


¢« Tumor size >2.6cm 


Tanagho, Urology 2012 


20cm 
bem 


ebay 


Initial treatment 
success 

+ <3cm (100%) 

* >3cm: (81%) 

Gervais, AJR 2005 

5-year DFS 

e <3cm (95%) 

* >3cm (79%) 


Best, J Urol, 2012 


Disease-tree Survival Probi 


20.00 40.00 6000 80.00 100.00 120.00 
Time 


Beth Israel Deaconess HARVARD 
$) Medical Center MEDICAL SCHOOL 


‘Survival probability 


Qyoabl ation versus Partial Nephrectomy for Ginical Tib Renal 

Tumors: A Matched Group Comparative Analysis 

Peter A Caputo "BHomayoun Zargar “EDaniel Ramirez "BHiury S Andrade "BOktay Akca °P 

Tianming Gao Buhad H. Kaouk "Ð 

“owe te nrompe ad Rt Samy, Sedan Si Cavan OF. USA "Deri ot atte Hatin Sono Gardana Ginie 

HIRREN. _ ” 

Higher rate of recurrence 
cT1b Tumors treated 
with cryoablation vs 


partial nephrectomy 


Ablation in cT1b tumors 
should be reserved for 


Group=Cryo 
Group=PN 


O 12 2% 36 48 60 72 84 96 108 120 


Recurrence-free time (mo) 
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patients unable to 
tolerate nephron-sparing 
surgery 
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Conclusions 


Minimally invasive options are expanding 


Partial Nephrectomy remains gold 
standard for NSS 


Long term oncologic f/u still required 


Ablative therapies may be appropriate in 
certain patient populations 
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Disclosure 


* Editor for KSAP (Kidney Self Assessment Program), a board review and 
MOC product from American Society of Nephrology 


Acute kidney injury 


Melanie P. Hoenig 
Associate Professor 
Harvard Medical School 
Beth Israel Deaconess Medical Center 


Acute kidney injury Terminology 


e Review of terminology 


e Categories of acute kidney injury: ea The nephrotic 
e Prerenal azotemia ue 
e Intrinsic renal disease 
*”post” renal The nephritic 


syndrome Chronic kidney 
e Complications of AKI 


disease 


e Management 


Terminology: AKI vs ARF l 
Pa ; GFR/creatinine criteria Urine output criteria 


RISK || Increased creatinine x1.5 or vo<osmikgth? f 
oi |) FR decreaso >25% x6n | eens 
Adjustments to | OF a rise of 0.3 mg, | 


RIFLE criteria in \ 


Laboratory testing for assessment of 
kidney function 


¢ Urine output 
* BUN 


e Creatinine 


the AKIN \ Increased creatinine x2 or vo<05mikg'h' | 
e [injury | GFR docroaso >50% x12h | 
\ 


e Urinalysis 


= | j 
\ Increased creatinine x3 or Te] / 
- | GFR docroaso >75% a| VOOI MAG h g / 
creatir >4 a oN T | Hig pocificity 
Failure arsos Amap] anunion gf) Ossian 
Or initiation of RRT\ 3.0.5 mg por 100 midi) J 


{ 7 
] 
Persistent ARF = complete lossot 
Loss renal function > 4 weeks / 
(Term removed in AKIN) 
ESRD | End-stage renal disease | 
q > 3months 


e Urine protein 


Bellomo R et al. Crit Care 2004 
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Urea is relatively nontoxic substance made in the liver to dispose of NH,* 


Normal urine output generated from protein metabolism 
AERE thesia con * The kidney filters and 
e Normal urine output = 800-2liters/day mss [THE UREA CYCLE] "eabsorbs 


*Oliguria is <500 ml/day or < 20 ml/hour Ammonia + Bicarbonate + Phosphate Increases with high protein 


N-acetyigiutamate csi 


(or 0.5 ml/kg/h) meal 


Simge e ooid e Increases with volume 
e Anuria is < 50 ml/day depletion (when more is 


u Ornithine Sae spartate reabsorbed). 
e Polyuria is > 3L aspartat ) 


ASS 
No formulas to assess 


kidney function based on 
urea. 


http://newenglandconsortium.org 


Arginine Argininosuccinate 
ASL 


Fumarate 


Creatinine - 


* generated from normal ey k | 70-year-old triathlete 


muscle metabolism. 

An average individual 

makes approximately 1 

gram over course of a day. 
Those with more muscle Gleecricans 

mass will have slightly 
higher serum creatinine 
values and those with less 
will have lower values. 


Adipose tissue 


Wroblewski AP et al. Physician and Sports Medicine 39(3) 2011 Wroblewski AP et al. Physician and Sports Medicine 39(3) 2011 


Acute kidney injury Acute kidney injury 


Creat ft 0.3 | Creat t 0.3 
ot >50% or >50% 


Prerenal Intrinsic Prerenal Intrinsic 
azotemia Renal azotemia Renal 


429 


Copyright © Oakstone Publishing, LLC, 2018. All Rights Reserved. 


idney must maintain filtration over a Glomerular filtration is regulated by: 


wide range of perfusion pressures @ flow to the arteriole 


Renal plasma flow = = = 


40 80 120 160 200 240 Low flow to 
Efferent arteriole Afferent arteriole 
leads to release of 
renin 


Renal arterial mean pressure( mm Hg) 


omerular filtration is also affected by: 
tubular flow (tubuloglomerular feedback) 


ANGIOTENSIN II 


. Potent systemic 
vasoconstrictor 


. Retention of sodium 
and water throughout 
the nephron (esp in 
proximal tubule) 

. Regulation of 
glomerular filtration by 
vasoconstriction of 
EA>AA 


. Stimulates release of Efferent arteriole] | Flow in the macula 
aldosterone densa affects Afferent 


glomerular pressure 


Glomerular filtration 


and tubulogiomerular fegdback Characteristics of Prerenal azotemia 


1. Clinical history of volume depletion from losses 
or relative hypotension 


Prostaglandins 
(production 
limited by 

NSAIDS and 


i fi A O G COX2 inhibitors) 
Low flow can aroma release ’ 


of vasodilatory Prostaglandins % 


Efferent arteriole 


Afferent arteriole 
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2. Elevated BUN to creatinine ratio 


3. Low urinary sodium and/or FENa 


Volume Depletion 

GI Bleeding - 

Steroids-high catabolic rate BUN oe = Un 
j eh Creatinine 

High Protein intake 


Low muscle mass (creatinine rises little) 


až Po X 100% 


Pra 5 Ug 


4. Urine sediment should be bland or 
feature hyaline casts. 


~Hyaline cast 


The FENa may perform better than urinary [Na+] 


| Urinary sodium mEq/L 


Nerona 
Espinal CH 236: 579-81 1976 JAMA 


; Yet if volume depletion continues, tubular injury can ensue. | 
Prerenal azotemia 


e High BUN to creatinine ratio 
* Bland urinary sediment (or hyaline casts) 
e Low urinary sodium 


e Low FENa 
* High urine osmolality (or specific gravity) 
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Acute kidney injury Acute kidney injury 
Creat T 0.3 
Creat t 0.3 or >50% 
or >50% 
Prerenal Intrinsic 
Prerenal Intrinsic azotemia Renal 
azotemia Renal 
Interstitial Glomerular 
(10%) 6%) 
Ischemia (50%) Toxins (35%) 


> s 
= t 


First, a focus on acute tubular necrosis Renal biopsy may show few changes or loss of tubular cells 


Differentiating between 2 most common types of AKI Tubular damage can also occur from toxic 


Prerenal ATN Injury: 
azotemia 
urine sediment Benign Casts, tubular e Myoglobin 

cells e Aminoglycosides 
Urine osmolarity| > 500 mOsm/L | < 350 mOsm/L e lodinated contrast 


Urine [Na+] < 10 mEq/L > 20 mEq/L 


FENa = <1% >2% 


UNa/PNa 
Ucreat/Pcreat 
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Rhabdomyolysis with renal failure 


Case reports with 

1. exaggerated lithotomy position 

2. Laparoscopic donor nephrectomy or laparoscopic nephrectomy 
3. Plus--Trauma victims who are also receiving urologic care 


Presentation: 

severe muscle pain 

tea colored urine 

Elevated CPK 

Treatment: 

Forced alkaline diuresis (or simply fluid resuscitation) 


Precautions for iodinated 
contrast 
e Avoid studies with volume depletion 
e Hold ACE |, ARB, diuretics and NSAIDS 
prior to procedure if possible 
+ IVF hydration 


several protocols (ie Pre: 3cc/kg/hr X 1 hour; 
Post: 1cc/hr X6 hrs) 
Consider N-Acetyl cysteine 


e Non-ionic agents or “low” osmolar agents 
in smallest possible dose 


Acute interstitial nephritis 


e Classic triad (for acute interstitial 
nephritis): 
* Rash 15% 
e Fever 27% 
* Eosinophilia 23% 
e All three 10% 
e Decline in renal function 
e Proteinuria usually mild 


Baker RJ and Pusey CD NDT 2004 ; 19(1): 8-11 
Summary of 3 small series= 128 patients 
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Contrast Induced Nephropathy (CIN) 


e Considerable decline in incidence with preventative 
measures 


e Characterized by an abrupt decline in kidney function 24-48 
hours after receiving intravenous iodinated contrast 


e Results from combination of direct tubular toxicity and renal 
ischemia (secondary to renal vasoconstriction) 


e Risk factors: diabetes mellitus, baseline renal impairment 
and volume depletion 


Serum creatinine 


| Oliguric phase | “diuretic” phase | recovery phase 


urine output 


e Dipstick 
e Mild proteinuria 
e lsothenuria 
e + glycosuria 
e Urine sediment 
e Classically: 
WBC and WBC casts 
e Often bland 


M Hoenig’s iphone 
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Urine À l 


Eosinophils 
are neither 
sensitive nor 
specific for 
AIN 


Diabetic nephropathy EB 


Atheroembolic disease B 


566 Both renal biopsy + urine eos 
467 with pyuria (at least 1 WBC) 
91 with AIN 


Hypertensive arterionephroscierosis/Tma E 


Muriithi et al. CJASN 2013; 11:1857 


Acute kidney injury 


Creat ft 0.3 
or >50% 
Intrinsic 
Renal 


Interstitial 
(10%) 


Prerenal 
azotemia 


Ischemia (50%) 


Glomerular 
6%) 


Toxins (35% 


(aX. 


AKI does occur with Glomerulonephriti: 


e Acute nephritic syndrome-days to weeks 


e Rapidly Progressive Glomerulonephritis-weeks 
to months 


https://library.med.utah.edu/WebPath/TUTORIAL/URINE/URINE.html 
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Courtesy Isaac Stillman 


AKI is very uncommon in glomerular disease 
characterized by nephrotic syndrome 


e Minimal change disease with heavy proteinuria 
* Collapsing FSGS 


AKI does occur with Glomerulonephritis 


e Hallmark is an active urinary sediment: 
typically with acanthocytes, cellular casts °*"| 
e Proteinuria 


e Altered renal function 
e Hypertension 
e Potentially edema 


e Multiple causes- symptoms depend on whether it is 
renal limited or systemic disorder and pace of clinical 
course 


https://library.med.utah.edu/WebPath/TUTORIAL/URINE/URINE.html 
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Urinalysis performed by the laboratory is RBC in urine for any cause may have abnormal shapes 
excellent for cell count on fresh specimen 
but may be less useful for cell morphology 
than microscopy. 


http://www. irisdiagnostics.com/clinical-info/urinalysis-basics 


Glomerular 
bleeding 
may have 
unique 
features 


Melanie Hoenig’s iphone 


Scanning electron 
microscopy of an 
acellular glomerulus 
in a patient with 
glomerulonephritis to 
highlight the rupture 
of the GBM 
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Cohen R and Brown R NEJM 2003 


Kohler R Wandel E and Brunck B. Kidney Int! 1991;40:115-120 


4 Bosnib SM Am J Pathol 1985 
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“post renal” 
AKI 


e Tubular obstruction by crystals 
e Extrinsic obstruction 
¢Intraluminal obstruction 


Extrinsic renal obstruction 


* Malignancy-common 
e Retroperitoneal fibrosis-rare 


Patients with glomerulonephritis also 
have Oe 


a 


Normal 
<30 mcg alb OVERT PROTEINURIA 
mg creat 


umi aaah NEPHROTIC. 
‘microalbuminuria RANGE 


30-300 mcg alb 


wig creat >3000 mcg/mg 


Note units, may be mg/g == + 


“post renal” y: P 
AKI i z A `> Uric acid pH 5 


e Tubular obstruction by crystals 
* Oxalate nephropathy (hyperoxaluria) 
e Uric acid (tumor lysis syndrome) e 
* Exogenous agents such as protease bp Atazanavir-urine pH7 = 
inhibitors (indinavir, ralvetegravir) and 
acyclovir 


A rare cause of extrinsic obstruction 
_ is lgG4-related disease 


naa “a 


Saeki Kidney Int 2013 
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IgG4-related disease can cause retroperitoneal 
fibrosis 


Dense lymphocytic infiltrate of the kidney Storiform fibrosis 


Lei W et al. Medicine 2016 Images courtesy of Vanessa Bijol MD. 


Rapid Improvement in Serial Serum Chemical Findings during 


Management issues following Post obstructive diuresis Osmotic Diuresis. Following relief of 


fi : obstruction, significant urine 
relief of obstruction BUN m/l output may ensue: 
Kme] 1. Excretion of retained 
e Acute : : sodium and water 
* Electrolytes picerponsts = $ . Excretion of accumulated 
e volume 3 urea may lead to an 
2s osmotic diuresis 


e Chronic . If polyuria persists after 


20: 


e Long term urologic management 24 hours or after 


pe A euvolemia and/or if the 
e Potential incomplete recovery of renal function patient cannot take fluids 


orally, IV fluid may be 
w 5 % 2 
basic required 
Maher JF et al. N Engl J Med 1963;268:1099-1104. 


ò 


Complications of AKI Management of Patients with AKI 


* Treat underlying cause when possible 
* Discontinue all non-essential potential nephrotoxins 
a Acute kidney injury 


* Modify Drug dosages (may need to assume GFR=0) 
* Review diet and IV fluid to avoid hyperkalemia, hyponatremia and 
metabolic acidosis 
* Diuretics do not “convert” oliguric to non-oliguric but patients who 
Hi 


respond may have better prognosis or easier management 


\ d ig > 
@ BS 
i * Kidney replacement therapy if necessary 


Fluid Electrolyte/acid-base Impaired innate Chronic kidney 
overload abnormalities immunity disease 


Singbarti K Kellum JA Kidney Int 2012 81: 819-825 
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Volume management in setting of AKI: 


Liberal fluid protocols 


Restrictive fluid protocols 


Increased risk 
* volume overload 


Increased risk 


Hypovolemia . }- 
Tachcardia Optimal fluid Peripheral edema 


Hypotension > Hypertension 

AKI Abdominal compartment 
syndrome 

Respiratory failure 

Poor wound healing 


Mutli organ failure 


Risk of complications 


Fluid'infused 


Prognosis for AKI varies by cause, comorbid 
conditions and prior renal function 


e Prerenal azotemia is benign 


+ ATN in the ICU is more severe 
* 50 % mortality 
* 25% complete recovery 
* 20% incomplete 
* 5% no recovery 
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Indications for dialysis in patients with AKI 


e Classic Indications 
e Hyperkalemia 
* Severe Metabolic Acidosis 
* Diuretic resistant volume overload 
e Uremic signs or symptoms 
e Certain Drug intoxications 
e Additional potential indications 
e Refractory volume overload and desire to limit further volume excess 


Best treatment of AKI is prevention 


Group A 7roup B 
\ c 
OG#€ 
WSS 
I R L 


Unilateral nephrectomy 5/6" nephrectomy 


(aka remnant kidney model) 


(Experimental models often use the 5/6th nephrectomy 
model to induce AKI) 


Sham surgery 
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Comprehensive Review of 
Urology 


Chronic Kidney Disorders 


David Steele MD 
Renal Unit 
Massachusetts General Hospital 
Boston MA. 


Aims 


e Gather a sense of the demographics and 
natural history of Chronic Kidney Disease 
(CKD) 


¢ Understand the impact of CKD on the patient 
and it’s associated co-morbidities 


e Review ESRD management options including 
medical management 


Question 


A 55 year-old man, with a history of type 2 diabetes (15 years), 
hypertension (3 years) dyslipidemia (5 years) and 
cardiovascular disease (myocardial infarction 3 years ago). He 
was recently diagnosed with CKD. His most recent labs reveal 
an eGFR of 45 ml/min/1.73m2 and an ACR of 38 mg/g. 


Which of the following should be avoided? 
A. ACE and ARB in combination 
. Daily low-dose aspirin 
NSAIDs 
. Statins 
. AandC 


www.kidney.org/CKDinform 
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Disclosures 


e Reports no relationships with a commercial 
interest 


Nephrology Factoids 


Kidneys get ~ 20% of cardiac 
output 
Generate ultrafiltrate of 180L a 
day 
Produce 1-1.5L urine output 
Excrete ~ 600-800 mosm 
Regulates 
— Volume (Na Metabolism) 
— Tonicity (Water Metabolism) 
— Potassium metabolism 
Acid/Base balance 
Excretion of Nitrogenous wastes 
Anemia (Erythropoetin) 
Bone metabolism (1 alpha 
Hydroxylase) 


— Blood pressure (Renin) 


Google: “Free Images 


Answer 


A 55 year-old Caucasian-American man, with a history of type 2 
diabetes (15 years), hypertension (3 years) dyslipidemia (5 
years) and cardiovascular disease (myocardial infarction 3 
years ago). He was recently diagnosed with CKD. His most 
recent labs reveal an eGFR of 45 ml/min/1.73m2 and an ACR 
of 38 mg/g. 

Which of the following should be avoided? 

A. ACE and ARB in combination 


. Daily low-dose aspirin 
NSAIDs 

. Statins 

. AandC 


www.kidney.org/CKDinform 
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Distribution of Costs General Medicare 
Population CKD and ESRD 


General Medicare: population, 2008 
(n = 31,387,561; mean age 68.3) 


General Medicare: costs, 2008 
($273.8 billion) 


CHE 12.7% 


Combined costs to Medicare for CKD and ESRD are on par with the other two 


large chronic disease categories: Diabetes and CHF 
USRDS ADR 2010 


Defining Chronic Kidney Disease 
(CKD) 


e Kidney damage of > 3 
Urological Other months 
Tx Loss 2% _ 13% 


m A | GFR < 60ml/min/1.73m2 
NonGlom~ \ \ 


Albuminuria >30mg/g 


CKD results from many 
pathophysiologically 
distinct diseases which 
share a common natural 
history 


CKD should be staged 
using eGFR (eg MDRD) 


Kidney Disease: Improving Global Outcomes (KDIGO) CKD Work Group} 
Kid 


Answer 


* 69.0. male with CAD (four prior Mls), Heart Failure with Reduced 
Ejection Fraction (HFrEF) (EF=24%), severe Mitral Regurgitation, 
Paroxysmal Atrial Fib, Ventricular Tachycardia s/p ICD, Hypertension, 
Hyperlipidemia, CKD (baseline Cr 1.4), metastatic prostate cancer (on 
leuprolide), admitted for HFrEF exacerbation with course complicated by 
oliguric renal failure and concern for worsening cardiogenic shock, 
transferred to CCU for tailored therapy. Renal Artery Duplex Ultrasound 
negative for Renal Artery Stenosis. Renal function remains impaired 


despite optimizing CHF regimen. Work up of AKI should include: 


Repeat Renal Ultrasound 
Renal Biopsy 

Renal Nuclear Medicine Scan 

Upper extremity venous mapping for AV Fistula 
No additional work up needed 
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CKD and ESRD 


Demographics and Clinical Outcomes 


703243 patients with ESRD 
(2017) 


— 63.1% receiving 
hemodialysis, 

— 6.9% peritoneal dialysis 

— 29.6% kidney transplant 
ESRD incidence rate increasing 
1-3% pa 
Mortality rate for ESRD on 
Dialysis ~ 20% 
Hospitalization rates for ESRD on 
Dialysis 

— ~2.3 hosp stays per year 

— ~ 9-15 hosp days per year 


Deaths per 1,000 patient years 


Deaths per 1,000 patient years 


USRDS ADR 2017 


Question 


69 y.o. male with CAD (four prior Mls), Heart Failure with Reduced 
Ejection Fraction (HFrEF) (EF=24%), severe Mitral Regurgitation, 
Paroxysmal Atrial Fib, Ventricular Tachycardia s/p ICD, Hypertension, 
Hyperlipidemia, CKD (baseline Cr 1.4), metastatic prostate cancer (on 
leuprolide), admitted for HFrEF exacerbation with course complicated by 
oliguric renal failure and concern for worsening cardiogenic shock, 
transferred to CCU for tailored therapy. Renal Artery Duplex Ultrasound 
negative for Renal Artery Stenosis. Renal function remains impaired 
despite optimizing CHF regimen. Work up of AKI should include: 


Repeat Renal Ultrasound 
Renal Biopsy 

Renal Nuclear Medicine Scan 

Upper extremity venous mapping for AV Fistula 
No additional work up needed 


Obstructive Uropathy 


Urinary tract obstruction should always be ruled out 
in patients with CKD and AKI on CKD 
In the absence of prostate disease renal perfusion is 
a much more likely cause of AKI/CKD 


Obstructive Uropathy is often asymptomatic 


If obstruction is present as the cause the urine 
sediment is often non diagnostic 


Recording bladder residual volume and dedicated 
renal ultrasound may be diagnostic 
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Chronic kidney disease after nephrectomy in Kidney Stones and Kidney Function Loss 


2 x y 1 954 836 patients with outpatient serum 
patients with renal cortical tumours creatinine measurements and one or more kidney stones during follow up. 


* Retrospective cohort study of Unadjusted ESRD rate 


g Subgroup Kidney Nokidney Hazard ratio Hazard ratio 
662 patients stones stones (95% CI) (95% Ci) 


3-year probability of freedom TS = First kidney stone episode during 
from new onset of GFR lower z follow-up vino kidney stones 
than 60 mL/min N Overall 2.48 2.16 (1.79 to 2.62) 


250 years old 4.68 2.01 (1.61 to 2.49) 
— 80% (95% CI 73-85) after partial 


«50 years old 1.00 2.81 (1.96 to 4.03) 
nephrectomy Men 2.65 1.87 (1.49 to 2.34) 


— 35% (28-43; p<0 = 0001) after 5 Women 2.16 3.36 (2.42 to 4.66) 
radical nephrectomy; č Men 


3-year probability of freedom 250 years old 4.44 1.85 (1.46 to 2.34) 
from new onset of GFRs lower -A 7 50 years old 113 2.43 (1.60 to 3.70) 
than 45ml/min Women 
/ p Caaan 7 s 5 ; 250 years old 5.44 2.72 (1.87 to 3.96) 
= 35% (0198) after partial Redialeipheeciony 262 13 5 pr ae k «50 years old 0.81 3.58 (2.38 to 5.38) 
nephrectomy a 


No of kidney stone episodes during 
— 64% (56-70; p<0 = 0001) after follow-up v no kidney stones 


radical nephrecotmy, First kidney stone episode 2.36 2.11 (1.69 to 2.63) 
Second kidney stone episode 2.82 2.31 (1.66 to 3.21) 


Huang et al Lancet Oncol 2006; 7: 735-40 
BMJ 2012;345:e5287 doi: 10.1136/bmj.e5287 (Published 30 August 2012) 


Long-term Outcomes of Percutaneous The Acute and Long-Term Adverse Effects of Shock Wave 
Nephrolithotomy in Patients With Chronic Lithotripsy 
Kidney Disease James A. McAteer, Ph.D. and Andrew P. Evan, Ph.D. 


Department of Anatomy and Cell Biology, Indiana University School of Medicine 
Retrospective analysis of 69 


PNL procedures in 67 
patients 


PNL in patients with chronic 
kidney disease is safe and Proliferative glomerulopathy 


results in renal function ; Anti-glomerular basement membrane disease 
preservation for a 5-year 


Intraparenchymal and subcapsular and hematomas 


Rupture of renal pelvis 


š Permanent loss of nephrons 
period. Pwop posp GFR3 GFRI2 GFR24 GFR GFR GRED 
R 


: i on Ge Diffuse fibr 
Diabetes mellitus and E SE AR 

urinary infection were Acellular scarring from cortex to inner medulla 
independent predictive of 


RR a Complete papillary necrosis 
renal function impairment. 


Irreversible acute renal failure 
Mermet et al Urology 79 (5) May 2012 


Semin Nephrol. 2008 March : 28(2): 200-213 


Chronic kidney disease in urolithiasis patients following . 
successful extracorporeal shockwave lithotripsy Ste ps to CKD Patient Ca re 


SATOSHI MAEDA’, TOSHIHIDE NAGANUMA!, YOSHIAKI TAKEMOTO" 
TETSUO SHOJI”, MIKIO OKAMURA? and TATSUYA NAKATANI’ 


Does the patient have CKD? 
Compared 114 patients following successful ESWL and the 96 healthy control subjects i, x 
There was an increased prevalence of CKD among patients following ESWL — Assess G FR, albuminuria. 
[40 patients (35.1%) vs. 9 healthy controls (9.4%), P<0.0001]. A " 
Determine etiology. 


Adjusted” 
Variable Diss ika svae Odds ao OSE CD Prvaue Assess for evidence of progression. 


Age 


Gender (males) ae ) oon Assess for associated complications. 
Hypertension ( 2.011 ( 


Diabetes mellitu: 


Patient education. 


ascular disease 


Body mass index 


Sione postion ete one) z ) 0095 2 0 Assess life expectancy and patient wishes for 
as dialysis/transplantation. 


Stone size (2 10mm) 


MOLECULAR MEDICINE REPORTS 5: 3-6, 2012 
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Kidney Disease: improving Global Outcomes (KIGO) KD Work Group. 
Kidney int Supis. 2013;3:1-150. 
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Clinical Evaluation of Patients with CKD 


Blood pressure 

HbA1c 

Serum creatinine 

— Use a GFR estimating equation 
or clearance measurement; 
don’t rely on serum creatinine 
concentration alone. 
Be attentive to changes in 
creatinine over time--even in 
“normal” range. 

Urinalysis 

— Urine sediment 


Albuminuria/Proteinuria 


* Spot urine for protein-to-creatinine or 
albumin-to-creatinine ratio. 


Electrolytes, blood glucose, CBC 


Depending on stage: 

— albumin, phosphate, 
calcium, iPTH 

Renal imaging 

Depending on age and 

H&P 

— Light chain assay, serum or 
urine protein 
electrophoresis (SPEP, 
UPEP) 

— HIV, HCV, HBV tests 

— Complements, other 


serological testing - limited 
role unless specific reason 


Markers of Renal Disease: 
Proteinuria 


24-hour urine not necessary 


“Spot” urine Protein (or 
Albumin) to Creatinine 
ratio recommended 
Example 

— Urine Protein155 mg/dl 

— Urine Cr 100 mg/dl 

Ratio = 155 mg/dl / 100 
mg/dl 

= 1550 mg/g creatinine 


e Microalbuminuria 
— 30-300mg per 24 hrs 
— Not detectable by dipstix 
— Marker of incipient renal disease 


e Proteinuria 
— 300mg to 3.5grams per 24 hrs 
— Marker of overt renal disease 
* Glomerular injury (usualh 
Albumin) ju- y 
* Tubulointerstitial (non Albumin) 


e Nephrotic Range 
roteinuria 
— >3.5 grams 
— Associated with Nephrotic 
Syndrome 
* Hypoalbuminemia 
* Edema 
* Hyperlipidemia 


Evaluating CKD 


Albuminuria Categories in CKD 
ACR (mg/g) Terms 


Assign Albuminuria 
Category 


<30 Normal to mildly increased 
30-300 Moderately increased* 
>300 Severely increased** 


“Relative to young adult level. ACR 30-300 mg/g for >3 months indicates CKD. 
**Including nephrotic syndrome (albumin excretion ACR >2220 mg/g). 


Assign GFR Category 


Fie min Tam 
‘Relative to young adut level 


Inthe absence of evidence of Kidney damage, neither GFR category G1 nor G2 fil the criteria for CKD. 


Refer to a neghroiogst and prepare for kidney replacement therapy when GER <30 mUmiV1 73mm. 
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Markers of Renal Disease. Microscopic Hematuria 


Initial Evaluation of Hematuria 


Confirm positive urine dipstick 
with UA and microscopy 


t 


Exclude Benign Causes 


+m repeat UA 6 weeks 
after antibiotics 


O et hematuria 


~ 
Si 
Refer Nephrology. 
HTN, GFR <60, and! 
| or protein > 500 mg/d 
Yes 


t 
Check BP, sen nine, 
spot urine albumin it proteinuria 


Risk factors 
Ss 


No 


Upper tract imaging 
Complete evaluation 


(Upper tract imaging 
cystoscopy, cytology) 


Cytology "andor Cystoscopy 


* AUA recommends cytology or cystoscopy 
if no risk factors, though some 
‘experts recommend both 


MGH POCI 2011 Cohen RA Bron RSN Engl J Med 2003;348:2330-8. 


Markers of Renal Disease: Serum 
Creatinine 


Age (Years) 


Average Measured GFR 
{mt/min/1.73 m?) 
20-29 116 
30-39 107 
40-49 99 
50-59 93 
60-69 85 
70+ 75 


SERUM CREATININE (mg/dl) VS. GFR 


eGFR 
* MDRD Equation (mL/min/1.73 m?) 
WeightinIbs | Sex = GFR = 175 x (Sq) 1154 x (Age)'0.203 x (0.742 

if female) x (1.212 if African 
American) 

* CKD Epi Equation (mL/min/1.73 m?) 

GFR = 141 x min (S,, /k, 1)* x max(S,, /K, 

1)1209 x 0.99348 x 1.018 [if female] x 
1.159 [if black] 


Question 


All of the following adult patients should be referred for nephrology 
consultation, EXCEPT? 


A. Initial visit: eGFR 26 & 3 months later: eGFR 28 (mL/min/1.73m2) 


B. Initial visit: eGFR 55, & 3 months later: eGFR 43 confirmed with 
repeat eGFR 45 (mL/min/1.73m2) 


C. Initial visit: ACR 450 & 3 months later: ACR 355 (mg/g) on both 
dates the eGFR >60 mL/min/1.73m2 

D. Initial visit: eGFR >60 & 3 months later: eGFR >60 
(mL/min/1.73m2) with personal history of Autosomal Dominant 
Polycystic Kidney Disease 

E. Initial visit: eGFR 42 & 3 months later: eGFR 44 (mL/min/1.73m2) 
on both dates the ACR <30 mg/g 


www.kidney.org/CKDinform 
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Classification of CKD Based on GFR and Albuminuria 
Categories: “Heat Map” 


‘Albuminuria categories 


Answer 


All of the following adult patients should be referred for nephrology 
consultation, EXCEPT? 


CKD is classified based on: 


A. Initial visit: eGFR 26 & 3 months later: eGFR 28 (mL/min/1.73m2) 

B. Initial visit: eGFR 55, & 3 months later: eGFR 43 confirmed with 
repeat eGFR 45 (mL/min/1.73m2) 

C. Initial visit: ACR 450 & 3 months later: ACR 355 (mg/g) on both 
dates the eGFR >60 mL/min/1.73m2 


GFR catagproes (m¥min/t.73 m?) 
Description and range 


D. Initial visit: eGFR >60 & 3 months later: eGFR >60 
(mL/min/1.73m2) with personal history of Autosomal Dominant ees 
Polycystic Kidney Disease 

E. Initial visit: eGFR 42 & 3 months later: eGFR 44 (mL/min/1.73m2) 
on both dates the ACR <30 mg/g 


Colors: Represents the risk for progression, morbidity and mortality by color from best to worst. Green: low risk (if no 
other markers of kidney disease, no CKD); Yellow: moderately increased risk; Orange: high risk; 

Red, very high risk. 

Numbers: Represent a recommendation for the number of times per year the patient should be monitored. 

Refer: Indicates that nephrology referral and services are recommended. 

www.kidney.org/CKDinform “Referring clinicians may wish to discuss with their nephrology service depending on local arrangements regarding 


Adapted from Kidney Disease: Improving Global Outcomes (KDIGO) CKD Work Group. Kidney Int Suppls. 2013;3:1-150. 


Progression of CKD 
- Angiotensin II effects 


Primary Injury 
with loss of Nephron mass 
— Hemodynamic effects 
Hyperfiltration of * Single nephron increased 
remaining healthy Nephrons GER 


e Increased intraglomerular 
pressure 


Decline in GFR: ACEI and ARB use in Type 1 and 
Type 2 Diabetics 


Lewis et al NEJM 329(20), 1993 
Brenner et al NEJM 345(12), 2001 


e Angiotensin II 


Captopril Study Group The Renaal Study 


è 


year% 


GFR decent per 


— Non Hemodynamic 


@Placebo 
m Captopril 
effects 
Group Creat>1.5 


e Inflammation and Placebo Losartan 
oxidative stress 


GFR decline 
mliminiyr 


ona oo 


e Cellular hypertrophy and 
proliferation 


Reduction in risk of doubling serum creatinine 
*Captopril Study (Lewis) - 48% 
*Renaal Study (Brenner) - 25% 


Secondary Focal Segmental 
Glomerulosclerosis 


ACEI/ARB’s in CKD Question 


¢ ACEI or ARB are indicated 1. Tolerate a small (15-20%) rise The Tromsø study looked at the natural history of 


for diabetic patients with in serum creatinine 
uAlb/Creat ratio>0.03 
(microalbuminuria) 

ACEI or ARB are indicated 
for CKD patients with 
uAlb/Creat ratio>0.5 
(overt proteinuria) 


2. 


Attempt to manage 
Hyperkalemia without 
withdrawal of ACEI/ARB: 
— Dietary K restriction 


— Gastrointestinal potassium binders 
prn 


Loop diuretics; Fludrocortisone 


Use ARB in patients intolerant 
to ACEI (cough) 


CKD in a population of 58000 patients in 
Scandinavia. 3047 patients were found to have a 
GFR between 30 and 60 ml/min. Patients were 
followed for 10 years and the rate of progression to 


ESRD was: 
4% 

10% 

12% 

25% 
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Longitudinal Follow-up and Outcomes Among 
Answer a Population With Chronic Kidney Disease 
in a Large Managed Care Organization 


The Tromsø study looked at the natural history of 27998 patients identified with GFR < 90ml/min and 
CKD in a population of 58000 patients in followed for 5 years 
Scandinavia. 3047 patients were found to have a 
GFR between 30 and 60 ml/min. Patients were 
followed for 10 years and the rate of progression to 
ESRD was: TEE 
4% 3 Pi 
10% 4 E Died 
12% 


25% 


Stage 4 


Arch Intern Med. 2004;164:659-663 


Strategies for Caring with Patients Diet and Lifestyle 
with CKD 4 


* Delay e Manage e Prepare for 
R S CKD patients should receive expert * Undertake physical activity 
Progression Comorbids ESRD dietary advice if available — 30 minutes 5 times per week 
ACE Inhibition — Cardiovascular — Isolate high risk Lower protein intake to 0.8 Achieve a healthy weight 
Manage risk populations g/kg/day in patients with GFR <30 — BMI 20to 25 
void hi rotein intake (>1. ; ’ 
a È z/kg/ dav) in adults with Ae at risk Avoid NSAIDs 
Minimize AKI — Metabolic Bone Refer to of progression. 
risk Disease Nephrology Target HbA1c of <7.0% (extended Vaccinations 
Review dietary Management Prepare for above 7.0% in individuals with e Annual Influenza 
options angioaccess comorbidities or limited life * Pneumococcal vaccine q 5 
Review Medical Foose and risk of years 
Management ypoglycemia) Hepatitis B for stage 5 CKD 


Lower salt intake to <2 g per day of and likely progression to HD 
sodium 


Diet Lifestyle 


metabolic — Anemia Patient 
abnormalities management education 


options 
Kidney International Supplements (2013) 3, 5-14 


CKD predisposes hospitalized 
patients to Acute Renal Failure 


ESRD Death 
°° uino ss Renally dose all medications and monitor eGFR and drug 
AD ony 


Noma levels as indicated. 


oo2 without CKO, 


NephroPharmacology 


003 


CKD increases the risk of 
AKI seven fold in 
hospitalized patients. 

In AKI patients with CKD, Daiena dae 5 — Prolonged NSAID use should be avoided in early stage CKD. 
the hazards for: 

— ESRD 85.0 


— Death 3.1 


(in AKI patients with no CKD, hazards 
are 11.7 and 2.5, respectively) 


Probability 


— Reconsider dose with any significant change in eGFR and 
review medications regularly for continued appropriateness. 


— Counsel patients to consult a physician or pharmacist before 
using over-the-counter medications or supplements. 


Consider monitoring eGFR more frequently and holding 
renally cleared and potentially nephrotoxic 
medications during acute illness or in the perioperative 
period. 


These are the patients who “crash” onto dialysis 
USRDS ADR 2009 


444 


Copyright © Oakstone Publishing, LLC, 2018. All Rights Reserved. 


Imaging Studies 


lodinated Contrast Studies: 


e Avoid high osmolar agents 
e Use lowest possible contrast dose compatible with complete study 


* Withdraw potentially nephrotoxic agents before and after the 
procedure 


* Give adequate hydration with saline before, during, and after the 
procedure 


* Measure GFR 48-96 hours after the procedure 
Gadolinium-based contrast studies: 


* Do not use gadolinium in Pts with GFR <15 ml/min/1.73 m2 (unless 
there is no alternative appropriate test) 


* For pts with a GFR <30 ml/min use a macrocyclic chelate 
preparation 
Bowel preparation: 


e Avoid oral phosphate-containing bowel preparations in pts with 
GFR <60 ml/min due to risk of phosphate nephropathy 


Kidney International Supplements (2013) 3, v 


Management of HTN 


JNC 8: KDIGO Guidelines: 


e Inthe general population * In diabetic and non- 
aged 260 years diabetic adults with CKD 
— Treat BP > 150/90 and with urine albumin 


e Inthe general population <60 excretion of >30 mg/24 
years hours 


— Treat BP > 140/90 — Treat BP >130/80 and use 


. ACEI/ARB 
e Inthe population aged 218 {2D level of evidence) 
years with CKD 


— Treat BP > 140/90 and use ACEI 
or ARB 


JAMA February5, 2014 Volume 311, Number 5 


Anemia Management 


e Check hemoglobin in patients with eGFR < 45 
ml/min 


¢ Exclude other causes of anemia before 
attributing to CKD 


e If the patient is likely to benefit in terms of 
quality of life, consider referral for ESA 
candidacy if Hb < 9g/dl 
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Cardiovascular Disease in Patients with 
Chronic Kidney Disease 


t 


t 


ECV expansion 


t 


LV hypertrophy 


Cardiac fibrosis and remodeling, 
cardiomyopathy 


d 


Traditional and other risk factors 
associated with CKD and uremia 


t 


Accelerated atherosclerosis and 
vascular calcification 


t 


Cardiac failure and 
sudden death 


t 


Coronary ischemia 


Peripheral vascular 
disease 


Stroke, need 
for amputation 


Abboud H and Henrich W. N Engl J Med 2010;362:56-65. 


Relationship Between Achieved BP and Decline in Kidney 
Function from Primary Renal Endpoint Trials 


Nondiabetes 
+ MDRD. N Engl J Med. 1993 
AIPRI. N Engl J Med. 1996 
REIN. Lancet. 1997 
AASK. JAMA. 2002 
Hou FF, et al. N Engl J Med. 
2006 
Parsa A et.al. NEJM 2013 
Diabetes 
+ Captopril Trial. N Engl J Med. 
1993 


Hannadouche T, et al. BMJ. 
1994 


Bakris G, et al. Kidney Int. 
1996 


Bakris G, et al. Hypertension. 
1997 


IDNT. NEJM. 2001 

RENAAL. NEJM. 2001 

ABCD. Diabetes Care (Suppl). 
2000 


Decrease in GFR 


Systolic Blood Pressure (mm Hg) 


(mL/min/year) 


150 160 170 


O diabetic nonproteinuric 
W diabetic proteinuric 

© nondiabetic nonproteinuri 
@ nondiabetic proteinuric 


x 
5% untreated 


Ss. 
x 
` 
` 


Update from Kalaitzidis R and Bakris GL In: Handbook of Chronic Kidney Disease. Daugirdas J 


(Ed.) 


2011. 


Studies of Anemia Management and 
the use of Erythropoetin in CKD 


CHOIR Study 
Ajay Singh et al. N Engl J 
Med 2006;355:2085-98. 


125 events (Death, MI, CHF, 
Stroke) in the high-Hb group vs 
97 events in the low-Hb group 
(HR, 1.34; 95% Cl, 1.03 to 1.74; 
P = 0.03). 


Improvements in the quality 
of life were similar in the 
two groups. 


CREATE Study 
Drueke et al N Engl J Med 
2006;355:2071-84 


No effect on first cardiovascular 
event 


General health and physical 
function improved 
significantly (P = 0.003 and 
P<0.001) in high Hb group. 


TREAT Study 
Marc Pfeffer et al N Engl J 
Med 2009;361:2019-32 


Death or a cardiovascular event 
in 632 pts in Rx group vs 602 pts 
in placebo group (P = 0.41) 


Fatal or nonfatal stroke in 
101 pts in Rx grp vs 53 in 
placebo group (P<0.001). 
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Vascular Biology is abnormal in CKD. 
Coronary-Artery Calcification in Young Adults with End-Stage Renal Disease 
Undergoing Dialysis 
(N Engl J Med 2000;342:1478-83. AIN May 1998 Vol 128:10; 839-847) 


Sample electron-beam 
computed tomographic scan 
showing calcification of the 
left anterior descending 
coronary artery (thick arrow) 
and the aortic root (thin 


arrow). 


Coronary-artery calcification is common and progressive in 
young adults with end-stage renal disease who are undergoing 
dialysis. 

The mean serum phosphorus, the mean calcium-phosphorus 
ion product, and the daily intake of calcium were higher among 
the patients with coronary-artery calcification 


Metabolic Acidosis 


Often becomes apparent at GFR <25-30 ml/min/1.73m2. 
More severe with higher protein intake. 


May contribute to bone disease, protein catabolism, and 
progression of CKD. 


Correction of metabolic acidosis may slow CKD progression 
and improve patients functional status. 


| res, a a 


Adults with CKD 4 (eGFR 

15-30)with bicarbonate 16- 8 
20 mmol/L; treated with 

sodium 

bicarbonate. 


12 18 
Months follow uo 


1) Mahajan, et al. Kidney Int. 2010;78:303-309. 


2) de Brito-Ashurst |, et al. J Am Soc Nephrol. 2009;20:2075- 


Preparing for ESRD: 
The Timing of Specialist Evaluation in Chronic Kidney Disease; 
effect on Morbidity and Mortality 


Effect of timing of referral on 
length of stay at the initiation of Rate of death measured from 
dialysis initiation of dialysis to average of 


O e gth of stay (days) 2.2 years follow up 


Hazard Ratio for 
Death 


0 
Monthsbefore Late 
initiation Dialysis <4 


> 6 Months < 15 Days 


Jungers et al, J Am Nephrol 1997; 8:140A Kinchen et al Ann Intern Med. 2002;137:479-486. 


Mineral Metabolism in CKD 


Measure serum calcium and phosphate if eGFR < 45ml/min 


Avoid Correct Nutritional Treat Secondary 
Hyperphosphatemia 250H Vit D Deficiency Hyperparathyroidism 


Restrict dietary phosphate | Supplement with 250H Supplement 1,25 Vitamin D 
intake Vit D if level <30ng/L (Calcitriol) according 
Use phosphate binders Eg: Ergocalciferol to PTH level 
when indicated 50000u/week for 12 Treat with Calcitriol or 
-Calcium based: equivalent if: 
CaCO3; Ca Acetate weeks - PTH > 70ng/L in CKD 3 
-Non Calcium Based - PTH > 120ng/L in CKD 4 
Sevelamer; (AIOH3) 


Offer bisphosphonates for the prevention and treatment of 
osteoporosis in patients with eGFR > 30 ml/min on the same 
indications as for all other patients 


Preparing for ESRD: Patient and Physician Awareness 


Patient awareness Coresh, et al., 2007 
Physician Awareness 


McClellan, AJKD 1997, 29:368-75 
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eGFR of 30-59 eGFR of 15-29 


7.9% 


Proteinuria Abn sCr 


%Patients under Nephrology Care 
Prior To Dialysis Start 


Peer Kidney Initiative 


overt — south Atlantic 


2008 2008 


Principle of Hemodialysis 


Hemodalyzer maine tt be 
(Where fitering takes place’ „Nein 


™ Artery 


Advantages of Timely Referral in 
Patients with Progressive CKD 
. Improves patient preparation for RRT. 
. Greater use of permanent vascular access. 
eee ORES, tome banks ty . Avoidance of emergent hemodialysis initiation. 
. Greater utilization of transplantation and self- 


Benefits of a Fistula 


ee care dialysis (i.e., peritoneal dialysis or home 
alaan hemodialysis). 
Diabetics: . Management of medications which may help 
SEN HH to delay the need for RRT. 
Catheter 1.49 . Gives the nephrologist adequate time to 
Non-Diabetics: counsel patients through this challenging 


AVF transition in their lives. 
PTFE 
Catheter 
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Thrombosis following PICC placement 


Identify CKD stages 3B,4 or 5, 
including current hemodialysis, 
peritoneal dialysis or transplant 
patients as a special _ 
population when planning 
central venous access 
Plan appropriate venous 
access In these cases 
— dorsal hand veins for 
phlebotomy 
internal jugular veins are 
preferred for central venous 
access 
external jugular veins are 
acceptable alternative 
Avoid any catheters in 
Figure 1. A 38-year-old asymptomatic woman 1 subclavian veins 
day after PICC placement with inadvertent 
removal. Venography demonstrates non- 
occlusive thrombus in a brachial vein 


Allen et al, JIVR, 2000 


Kidney Transplantation 


Key Concepts 
e Kidney transplantation is the most cost- 


effective modality of renal replacement. 


e Transplanted patients have a longer life and 
t Diseased kidneys better quality of life. 
i e Early transplantation (before [pre-emptive] or 
within 1 year of dialysis initiation) yields the 
Urotors best results. 
\ Iliac Fossa e Living donor kidney outcomes are superior to 

“\ deceased donor kidney outcomes. 

| Transplanted kidney e Early transplantation is more likely to occur in 

\ patients that are referred early to 
eaae ureter nephrologists. 

Bladder 


Inferior vena cava 
Aorta 


e Refer for transplant evaluation when 
eGFR <20 mL/min/1.73m2. 


Incidence of ESRD: By Age 
- the ageing of the dialysis population 


Trends in adjusted ESRD Trends in the adjusted prevalence of 
incidence rate, by age group, in ESRD, by age group, in the U.S. 
the U.S. population, 2000-2015 population, 2000-2015 


USRDS ADR 2018 


Burkhart J, CJASN 2009 Dec;4 Suppl 1:$125-31 


Peritoneal Dialysis 


Less than 8% of prevalent ESRD f rtonat | 
patients in the US are on PD; 
significantly less than in other 
developed countries 
— subtle differences in practice patterns 
— unintended financial considerations 
Medical outcome date would seem 
to favor more utilization of PD 
— Improved mortality 


Most home dialysis units are small 
— some have minimal clinical experience 


— consolidation of PD programs may 
needed. 


Multidisciplinary pre-dialysis 
programs increase the 
proportion of patients initiating 
dialysis with PD. 


Ribitisch et al Peritonal Dial Int 2013 Jul-Aug;33(4):367-71 


Timing of the initiation of dialysis: 
Early versus Late Start. 


828 patients i i oN wis ce 

Early Start: GFR 10-14ml/min; Late Start: Consider dialysis initiation 

GER 5-7ml/min before/when one or more of 

following is present: 

+ Symptoms or signs attributable 
to kidney failure (serositis, acid- 
base or electrolyte abnormalities, 
pruritus); 

Inability to control volume status 
or blood pressure; 

Progressive deterioration in 
nutritional status refractory to 
dietary intervention; 

* Cognitive impairment. 


76% of late start patients initiated HD with 
GFR>7.0ml/min 


Time to Death 


Patients 09 


Often occurs in the GFR range 
between 7 and 10 ml/min 


404 358 305 29 177 
44O 385 33 254 1897 


Functional Status of Elderly Adults 
before and after Initiation of Dialysis 


+3702 nursing home residents in 
the United States 

Initiated dialysis dialysis between 
June 1998 and October 2000. 

At least one measurement of 
functional status was available 
before dialysis. 

Functional status was measured 
by assessing the degree of 
dependence in seven ADL's (on the 
Minimum Data Set—Activities of 
Daily Living [MDS-ADL] scale of 0 
to 28 points, with higher scores 


° 6 2 indicating greater functional 
Months since Initiation of Dialysis difficulty). 


‘Cumulative Mortality (96) 


Tamura et al N Engl J Med 2009;361:1539-47. 
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A comparative survival study of patients over Conservative Management of Stage V 
75 years with chronic kidney disease stage 5 CKD 


* Conservative management e The comprehensive 
should be an option conservative management 


It should be supported by a program should include: 
comprehensive — protocols for symptom and 
management program. painmanagement, 

It should be available to psychological care, spiritual 


care 
people and families through culturally sensitive care for 


a we Ge ei ea Regt either primary care or the dying patient and their 
ays after «GFR fell below 18 Days after «GFR fel below 1SmVmin oP c r 
Days after cGFR fell bow 1Smimin specialist care as local family (whether at home, in a 


. * Kaplan-Meier survival curves for those with $ 2 h ; i A 

= ospice or a hospital settin, 
Kaplan: Meler anal curvas high comorbidity (score>2), comparing dialysis circumstances dictate. p! : ae pP i 8) 
comparing the dialysis anı and conservative groups provision of cu turally 
conservative groups (P<0.001). appropriate bereavement 


support. 


Cumulative survival 
Cumulative survival 


Murtagh et al Nephrol Dial Transplant (2007) Kidney International Supplements (2013) 3, 5-14 


Conclusions 


Kidney Disease is common and management is complicated 


The majority of patients with CKD have non progressive 
disease 


Cardiovascular disease is a major co-morbidity 


For patients with progressive CKD care strategies should be 
initiated early to improve long term morbidity and mortality 


A team approach is required 


Pre-planning for renal replacement therapies is necessary in 
those with progressive disease 
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Cancer of the Renal 


Pelvis and Ureter 
Vitaly Margulis, MD 


Associate Professor 
Department of Urology 
UT Southwestern Medical Center 


Introduction 

Etiology 

Clinical Features 

Imaging Diagnosis 

Confirmatory Diagnosis 

Staging 

Risk stratification 

Treatment Guidelines 

Radical Nephroureterectomy 
Management of Bladder Cuff 
Lymphadenectomy 

Conservative Surgical Approaches 
Mx of upper tract positive cytology/CIS 
Adjuvant Therapy 

Treatment of Metastaic Disease 
Follow up protocol 


Upper tract TCC after bladder TCC- 2-49 


Bladder TCC after Upper tract TCC- 15- 


Disclosure: 


Dr. Margulis has nothing to disclose 


Originates from Transitional epithelium of urinary t 


Most common in urin y bladder, then in renal pel 


n a 
least in ureter(125:2.5:1) 


5-10% of upper urinary tract neoplasms. 


Renal TCC most common --extrarenal part of the p 
followed by the infundibulocaliceal region 


2%-4% ---bilaterally. 


Genetic 


Hereditary UTUC is associated with hereditary nonpolyp 
colorectal carcinoma (HNPCC), or Lynch syndrome. 


Environmental 
Balkan Nephropathy/ Chinese herb nephropathy: Aristolq 
acid, which is found in plants Aristolochia fangchi and 
Aristolochia clematitis, has a mutagenic action on codon 
p53 gene. 
Smoking: Aromatic amines. 
Analgesic abuse 
Phenacetin- 2yrs latent phase 
Acetoaminophin- 20 yrs latent phase. 
Arsenic exposure 
Occupational 
7 yrs of contact/inhalation to aromatic amines. 


Clinical features Clinical features 


© most common in 7" decade, rare in childhood © Hematuria~gross/ microscopic- 56-95% 
© flank pain or acute renal colic(clots) 
© males 3 times > female 


© discovered incidentally at radiologic 
examination- 15% 


IMAGING MODALITIES 


INTRAVENOUS UROGRAPHY a filling defect.within the contrast-enhanced collecting 


system, single or-multiple & smooth, irregular or stippled 


ex Supplanied bye Stipple sign---tracking of contrast material into the 


interstices of a papillary lesion 
© detailed anatomy of the pelvicalyceal system and 


ureters. : : ih » 
Tumor-filled, distended calyces --“oncocalyces. 


If these fail to opacify with contrast--“ 9 > 
calyces.” 


Computed.Tomography Hydronephrosis and hydroureter 
© CT is well established in the preoperative staging and 
assessment of upper tract TCC- 100% sensitivity and Ureteric TCC-- Ureteric wall thickening (eccentric or 
60%specificity. circumferential), luminal narrowing, or an infiltrating 
mass. 
CT urography 
A thickened enhancing ureteric wall with periureteric fat 
~ single breath-hold coverage of the entire urinary tract, stranding -- suggestive of extramural spread 
has improved resolution 
has the ability to capture multiple phases of contrast material 
excretion 


Cystoscopy — Mandatory to rule out concurrent 75% Sensitivity 
bladder tumor. in inadequately excreting kidneys, 


Ureteroscopy 
Reserved for doubtful.cases ( On radiology) in cases of contrast allergy. 


Brush or punch biospy = Pie : 
i facilitates ureterorendoscopy with biopsy or brushing & 
Staging not accurate as depth of tumor not cytology of urine 


well assesed 


Risks of tumor seeding, extravasation, and an == smooth, irregular, or 
dissemination- Low but present stippled. 


An “apple core” appearance-- eccentric or encircling Sensitivity 
ureteric lesions 20% for grade 1 tumors 
45% for grade 2 


o, 
localized ureteric dilatation around and distal to the Wo efor orades tamors 


filling defect may give rise to the “goblet” sign. 


If a voided cytology specimen is abnormal in a 
patient with an upper tract filling defect- 
Ureteral catheterization 
Washings from ureter more accurate 
Brush biopsy- Sensitivity in the 90% 
Massive hemorrhage 
Perforation of the urinary tract with extravasation 


PRIMARY TUMOR (T) 
Primary tumor cannot be assessed. 
To No evidence of primary tumor. 
Ta Papillary noninvasive carcinoma. 
Tis Carcinoma in situ. 
Ti Tumor invades subepithelial connective tissue. 
T2 Tumor invades the muscularis. 
T3 Tumor invades periureteral fat (for renal pelvis 


FISH probes were used for chromosomes 3, ks BS i tds DA eon aren 
7, 17, and the CDKN2A (9p21) gene, overall fe. a aka ASA a labo TE 
sensitivity of FISH was significantly higher 4 Se oe 

LYMPH NODES (N) 


than that of cytology and specificity for both F ay NX Regional lymph nodes cannot be assessed. 
o = nin he No No regional lymph node metastases 
Was 100 %o rao -Á Be Metastasis to a single lymph node, 2 cm or 
pA : By less in greatest dimension. 
Metastasis in a single lymph node, more than 
2 cm but not more than 5 cm in greatest 
dimension; or multiple lymph nodes, none 
more than 5 cm in greatest dimension. 
N3 Metastasis in a lymph node, more than 5 cm 
in greatest dimension. 


DISTANT METASTASIS (M) 
No distant metastasis. 


Histologically 


© TCC- Most-common 


© Variant Histology 


> Squamous- Ch. Infection, inflamation or 
analgesic abuse 


Glandular 
Sarcomatoid 
Neuroendocrine 


Micropapillary- Aggressive and poor 
prognosis 


EUA GUIDELINES 


CTU = computed tomography urography; RNU = radical nephroureterectomy. 


“In patients with a solitary kidney, consider a more conservative approach. 


Tumor spreads by 


mucosal extension 
local 
Hematogenous 
lymphatic invasion 


The most common for metastases are the lungs, 
liver, bones, and regional lymph nodes. 


Risk Stratification 


Figure 6.2: Pre-intervention risk stratification of upper tract urothelial carcinomas 


UTUC 


| 


High-risk UTUC** 


Unifocal disease Hydronephrosis 

Tumour size < 1 cm Tumour size > 1 cm 
Low-grade cytology High-grade cytology 
Low-grade URS biopsy High-grade URS biopsy 

No invasive aspect on CTU-urography Muitifocal disease 

Previous radical cystectomy 
for bladder cancer 


“All of these factors need to be present 
** Any of these factors need to be present 


CTU = computed tomography urography; URS = ureterorenoscopy. 


Open Radical 
Nephroureterectomy 


© Dissection outside 
gerota’s 


© Adrenal removed-only if 
found involved on pre-op 
imaging or intra- 
operatively. 
© Management of Distal 
Ureter and Bladder Cuff 
> The entire distal 
ureter, including the 
intramural portion and 
the ureteral orifice, 
has to be removed 


The risk of tumor recurrence in a remaining 
ureteral stump is 30% to 75% 


Traditional Open Distal 
Ureterectomy 


Intravesical Approach Extravesical Approach 
Low lithotomy position 
Cystoscopy- bladder filled. 


One or two 5-mm trocars.are placed 
intravesically from the suprapubic 
area. 


Endoloop is placed around the 
ureteral orifice, and a ureteral 
catheter is advanced into the ureter 
through the Endoloop. 


With a Collins knife the bladder cuff 
is incised, and this incision is carried 
into the extravesical space. 


Retraction is provided by the 
grasper through one of the trocars. 


Once the ureter is freed, the 
Endoloop is cinched around the 
ureter as the catheter is removed. 


cnnique 


Initial cystoscopy - Placement of a 
ureteral catheter and incision of an 
intramural tunnel at the 12 o’clock 
position Ureteral orifice is. 
cauterized 

After nephrectomy the distal ureter 
is traced to detrusor muscle. The 
detrusor muscle is split and the 
ureter retracted in antegrade 
direction. The endovascular stapler 
is then used to place a staple line 
as distally as possible. 

A fulguration mark helps serve as 
an identifier of the bladder cuff 
Potential for leaving ureter mucosa 
within the staple line — 
Contraindicated in distal ureteral 
tumors. 


Limited or regional 
lymphadenectomy is 
included with 

radical 
nephroureterectomy 


Ureteroureterostomy 
Proximal ureter or mid- 
ureter 
1-2 cm margin proximally 
and distally 

Distal Ureterectomy and 

Direct Neocystostomy or 

Ureteroneocystostomy with 

a Bladder Psoas Muscle 

Hitch or a Boari Flap 

lleal Ureteral Replacement 

Renal autotransplantation 


N18 A Ri Paco 
For renal pelvis- Ipsilateral hilar 
nodes + 
Right-sided tumors - 
paracaval, retrocaval, and 
interaortocaval lymph nodes 
For left sided tumors- para- 
aortic lymph nodes 


The inferior mesenteric artery 

marks the inferior boundary of 

the template. 
For upper two thirds of the 
ureter- Template is extended to 
the level of bifurcation of aorta 
For distal ureter- Ipsilateral 
common, external and internal 
iliac, obturator, and presacral 
nodes. 


The risk of recurrence 
after conservative 
surgery 

Grade 1 - less than 

10% 

Grade 2- 28% 

Grade 3 - 60% 


Segmental ureterectomy is offered for low- 
grade, non—muscle-invasive disease of the 
proximal ureter or mid-ureter that is not 
amenable to complete ablation by 
endoscopic means because of tumor size or 
multiplicity. 

Distal ureterectomy and neocystostomy may 
be offered for low-grade, low-stage, or in 
select cases, high-grade, locally invasive 
tumors of the distal ureter when renal 
preservation is necessary. 


The advantage of a ureteroscopic approach 
is lower morbidity than that of the 
percutaneous and open surgical 
counterparts, with the maintenance of a 
closed system. 


With a closed system, nonurothelial surfaces 
are not exposed to the possibility of tumor 
seeding. 


Retrograde 


Smaller instruments - smaller field of view and working 
channel- Removal of bulky tumors not possible 


Difficulty in accessing the lower pole 

Difficult in patients with-prior urinary diversion. 
Percutaneous 

Large volume tumor can be resected 

Higher morbidity 

Better in complicated calyceal and lower-pole calyx 


Nephrostomy tract can be maintained for immediate 
postoperative nephroscopy and administration of topical 
adjuvant therapy : 


Indications 
Unifocal Disease 
Low Grade tumor 
Low volume tumor < tcm 
Non invasive on CT- IVU 
Abnormal kidney — Opposite 
Bilateral tumor 
CKD 
Higher risk for CKD 
Poor surgical risk 


Resection 


Ho:YAG 
Minimal penetration (<0.5 mm) 
Efficient ablation of tumor 
Precise cutting 
Setting 0.6-1.2 joules/8-10 Hz 


Nd:YAG 
Deep penetration (5-6 mm) 
Excellent hemostasis 
Tumor ablation by coagulative necrosis 
Settings: 20-30 watts 


After Organ-Sparing Therapy 
Instillation Therapy 
Immunotherapeutic Agent 
Chemotherapeutic Agent 
After Complete Excision 
Radiation Therapy 
Systemic Chemotherapy 


Instillation Therapy- Primary treatment 
for CIS and.as adjuvant therapy after 
endoscopic or organ-sparing therapy. 

Thiotepa 

Mitomycin 

BCG 


Gemcitabine alternative to BCG with 
fewer side effects. 


Brachytherapy- To nephrostomy tract 

through iridium wire or delivery system- 

described by Patel and coworkers Resected 

(1996) and Nurse and colleagues "= 

(1989). No recurrences. Complication- 

Cutaneous fistula formation requiring 1: Nephrostomy tube 
nephroureterectomy. 2: Ureteric catheter 

3: Ureteral stent or 

by iatrogenically created 
vesicoureteral reflux- Not 
reliable 


Systemic Chemotherapy 

Neo-adjuvant: 
MVAC (methotrexate, vinblastine, Adriamycin, and cisplatin), 
MEC (methotrexate, etoposide, and cisplatin) 
MVEC (methotrexate, vinblastine, epirubicin, and cisplatin) 
gemcitabine-paclitaxel-doxorubicin [GTA] 
Cisplatin-gemcitabine[GC] 

Adjuvant Chemotherapy 


Lack of controlled trials that establish the efficacy of either 
neoadjuvant or adjuvant chemotherapy in this UTUC. However, 
given the significant influence of renal function on eligibility to 
receive effective chemotherapy, the focus is shifting toward a 
neoadjuvant approach, with several trials underway. 


Further studies are needed to aid in providing recommendations 
in this setting. 


ə Metastatic evaluation-necessary in all patients with significant risk of 
disease progression (i.e., high grade or invasive disease) 
+ Physical examination, chest x-ray, comprehensive metabolic 
panel with liver enzymes 
+ Every 3 months—first year 
+ Every 6 months-years 2 through 3 
+ Yearly-years 4 and 5 
+ After 5 years—evaluation of urothelium only 
+ Computed tomography or MRI of abdomen and pelvis- 
+ Every 6 months-years 1 and 2 
+ Yearly—years 3 through 5 
* Bone scan-only for elevated alkaline phosphatase level or 
symptoms of bone pain 


Radiation Therap 
For Stage T3 to T4, N+ 


Radical nephroureterectomy alone provides a high 
rate of local control. Adjuvant radiation without 
chemotherapy for high-stage disease does not 
protect against a high rate of distant failure. 


There may be a role for combined radiation- 
chemotherapy regimens in patients with advanced 
disease with adverse features; however, the current 
evidence supporting this is small and retrospective in 
nature. 


Physical examination, urine cytology (only for high-grade lesions), and 
cystoscopy 
+ Every 3 months—first year 
+ Every 6 months thereafter—years 2 through 3 
+ Yearly-thereafter 
e Contralateral imaging (IVU or retrograde pyelography)-yearly 
e Ipsilateral endoscopy (patients undergoing organ-sparing therapy)— 
+ Every 6 months—first several years 
+ Yearly—thereafter 


When there is evidence of regional lymph node 
metastases, initial chemotherapy should be given as the 
primary therapy, and surgery should be withheld until a 
good—ideally a complete—radiographic response is seen. 
At that time, consolidative surgery can be offered. 


Paclitaxel, cisplatin, and gemcitabine (PCG) versus 
gemcitabine and cisplatin (GC)-Bettter survival with 
addition of paclitaxel 


Carboplatin is frequently substituted for cisplatin because 
of either limitations of renal function or concerns over 
toxicity with the latter, but the results with carboplatin 
remain inferior. 


Upcoming molecule- Cabozantinib, the inhibitor of ME 
and VEGF pathways : 


, LLC, 2018. All Rights Reserved. 
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Evaluation and Medical 
Management of OAB and Urinary 
Incontinence 


Gary E. Lemack, M.D. 
Professor and Residency Program Director 
UT Southwestern Department of Urology 


ul SOUTHWESTERN 


MEDICAL CENTER 


Spectrum of Urinary Incontinence 
and OAB 


Urgency: “A sudden 
compelling desire to 
pass urine, which is 
difficult to defer” 


Urgency: “The only 
symptom a patient must 
have to be described as 
having OAB” 


Campbell's Urology 


Differential Diagnosis: 
OAB and Stress Incontinence 


Medical History and Physical Examination 


Symptom Assessment 
Overactive 
bladder 


Urgency (strong, sudden desire to Yes No 
void) 


Symptoms Stress incontinence 


Frequency with urgency Yes No 
(>8 times/24 h) 


Leaking during physical activity; No Yes 
eg, coughing, sneezing, lifting 
Amount of urinary leakage with 
each episode of incontinence 


Ability to reach the toilet in time 
following an urge to void 


Waking to pass urine at night 


Small 


Large 
(if present) 
Often no Yes 


Usually Seldom 


Abrams P, Wein AJ. The Overactive Bladder: + 
A Widespread and Treatable Condition. Erik Sparre Medical AB; 1998. 
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Disclosures 


e Consultant for Allergan, Astellas, Avadel, GTx, 
Urovant, Blue Wind 


Types of Urinary Incontinence 


e Mixed symptoms 


= combination of 
stress and urge 
incontinence 


e Urgency 


[| 
= urine loss 1 l 


accompanied by } v4 V4 
urgency \ 


e Stress 

m Sudden increase 
in intra-abdominal 
pressure 

=> Detrusor overactivity 
Altered sensation 


= urine loss resulting 
from sudden J 
increased intra- < 
abdominal pressure 
(eg, laugh, cough, 


=> Urethral pressure 


Evaluation — Stress Urinary 
Incontinence 


AUA/SUFU Guidelines Statements 1-3 
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INT EVALUA 


1. In the initial evaluation of patients with stress urinary 
Confirm SUI incontinence desiring to undergo surgical intervention, 
physicians should include the following components: 
(Clinical Principle) 


Optimally characterize incontinence 
Assess differential diagnosis 


Consider impact of coexisting conditions Focused history, including assessment of bother 
Focused physical examination, including a pelvic examination 


Aid in treatment selection Objective demonstration of stress urinary incontinence with a 


comfortably full bladder (any method) 
Assessment of post-void residual urine (any method) 
Urinalysis 


Determine prognosis 


The history, bladder diary, questionnaires, and/or pad Physical examination of SUI patients should include: 
testing should yield: * Focused abdominal examination 
Evaluation of urethral mobility (any method) 
Supine and/or standing stress test with comfortably full 
bladder 
Assessment of pelvic prolapse (any method) 
Assessment of vaginal atrophy/estrogenization status 
Focused neurologic examination 


Diagnostic evaluation should include: 
* Urinalysis 
* PVR 


2. Physicians should perform additional evaluations in 
patients being considered for surgical intervention who 
have the following conditions: (Expert Opinion) 


NT EVALUA 


3. Physicians may perform additional evaluations in 
patients with the following conditions: (Expert 
Opinion) 

Inability to make definitive diagnosis based on symptoms and 

initial evaluation 

Inability to demonstrate stress urinary incontinence 


Known or suspected neurogenic lower urinary tract 
dysfunction 
Abnormal urinalysis, such as unexplained hematuria or pyuria 


* Concomitant overactive bladder symptoms 


+ Failure of prior anti-incontinence surgery 
* Prior pelvic prolapse surgery 


Urgency-predominant mixed urinary incontinence 

Elevated post-void residual per clinician judgment 

High grade pelvic organ prolapse (POP-Q stage 3 or higher) if 
SUI not demonstrated with pelvic organ prolapse reduction 
Evidence of significant voiding dysfunction 
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4. Physicians should not perform cystoscopy in index patients 
for the evaluation of stress urinary incontinence unless 
there is a concern for urinary tract abnormalities. (Clinical 
Principle) 


Guidelines Statements 4-6 5. Physicians may omit urodynamic testing for the index 
patient desiring treatment when stress urinary 


incontinence is clearly demonstrated. (Conditional 
Recommendation; Evidence Level: Grade B) 


& UR 


6. Physicians may perform urodynamic testing in non-index 
Table 3. Clinical Diagnosis.* patients. (Expert Opinion) 


‘After Urodynamic Testing. 
Diz After Office Evaluatie IN=294)7 P Valuex > . > 
iai Udinama: S. Bekan mran a Urodynamic testing may be performed at the urologist’s 
co z oe discretion in certain non-index patients to facilitate diagnosis, 
Stress urinary incontinence — no. (96) 315 (100) 315 (100) >0.99 292 (99.3) NA treatment planning, and counseling: 
Overactive bladder with incontinence — no. (%) 131 (41.6) 108 (34.3) 0.06 74 (25.2) <0.001 
Overactive bladder without incontinence — no. (%) 99 (31.4) 94(298) 067 61 (20.7) 0.002 
Voiding dysfunction — no. (%) 7 (2.2) 9 (2.9) 0.61 35 (11.9) <0.001 


Suspected intrinsic sphincter deficiency — no./ 61/314 (19.4) 54/315 (17.1) 0.46 37/294 (12.6) 0.003 
total no. (%6)§ 


* Physicians completed a checklist of five possible diagnoses, which were not considered to be mutually exclusive. NA denotes not applicable. 
t Data on diagnoses are for the urodynamic-testing group only and were missing for 21 women in this group. 

$P values are for the comparison of diagnoses before and after urodynamic testing. 

§ Data on the diagnosis of suspected intrinsic sphincter deficiency were missing for 1 woman in the urodynamic-testing group. 


Nager 2012 


National Overactive Bladder 
Evaluation (NOBLE) Program 


e Large US prevalence study for OAB 
= November 2000—January 2001 
= 17,231 households contacted 
Overactive Bladder and Urgency Incontinence = 5,204 completed interviews 
= 4,160 controls, 1,044 cases 


e Conclusions 


= Over 33 million OAB sufferers (16.6% of population) 
= 63% OAB dry; 37% OAB wet 


= OAB significantly impairs health related quality of life, even in 
those without urge incontinence 


Adapted from Stewart WF et al. World J Urol. 2003;20:327-336. 
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Prevalence of OAB in the US NOBLE: US Prevalence of 
Overactive Bladder 


* Overall, 16.6% 
had symptoms 


of OAB 16.6% of adults 


* Prevalence of 
OAB increased 
with age 


51.9 million adults 


Prevalence (%) 


18-24 25-34 35-44 45-54 55-64 65-74 75+ US Population = 313 million adults 
Age (years) 


Stewart W et al. Prevalence of OAB in the US: results from the 
Adapted from Stewart W et al. World J Urol. 2003;20:327-336. NOBLE program. Poster presented at WHO/ICI; July, 2001; Paris, France. 


Prevalence of Overactive Bladder: EpiLUTS Survey 
Incontinent versus Continent i 
62,301 men and women emailed a survey of 106 
questions — 31,588 responded, 20,000 randomly 
selected (similar # of men and women) in UK, 
Sweden, USA. Mean age 55. 


19.2 million (6.1% of the population) 


U.S. Results 


Strongest predictor of 
bother associated with 
OAB was urinary urgency] 
followed by UUI 


32.7 million (10.5% of the adult population) 


Stewart W et al. Prevalence of OAB in the US: results from the 


NOBLE program. Poster presented at WHO/ICI; July, 2001; Paris, France. Milsom | et al Urology 2012; 80: 90-96 


Worldwide OAB estimates Incontinence 
B Risk Factors/Associations 


e Aging Obesity 
e # Pregnancies Diabetes 


Number of Individuals Affected 
by OAB, Millions 


e Being pregnant Depression 


(z) 


# Vaginal deliveries Race 
sats Large Birth Weight e Ethnicity 


2018 


Prolonged labor e Residency in long term 
Diet health care facility 


Number of Individuals Affected 
by Any UI, Millions 


Irwin DE et al BJU! 2011; 108:1132. 


Lemack and Anger Campbells 2014 
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Internet survey of OAB in women OAB in men 
Impact of Race Impact of Race 


‘Ages 60-70 


Coyne KS et al Neurourol 32: 230, 2013} Coyne KS et al Neurourol 32: 230, 2013} 


Relationship of OAB to 
other medical conditions 


Characteristic Cases Controls 
No. of participants 1434 1434 
Mean (s0) age, years 53.8 (16.4) 53.7 (16.5) 
pegs Impact of OAB on QOL 
Medical comorbidities (n sample) 

Chronic constipation (2863) 88 (6.2) 34 (24) <0,001 

Asthma (2866) 167 (11.7) 106 (7.4) 0,001 

Diabetes (2865) 128 (89) 87 (6.1) 0,004 

High blood pressure (2862) 418 (29.3) 325 (22.7) <0.001 

Bladder or prostate cancer (2828) 37 (26) 14 (1.0) 0,001 

Neurological conditions* 58 (4.0) 16 (1.1) <0.001 


Depression (2866) 21 (154) 100 (7.0) <0.001 


Coyne KS et al BJU! 2008; 101, 1388 


Both OAB Dry and OAB Wet 
Adversely Affect Quality of Life 


100 = 


Impact on Quality of Life Compared 
With Other Conditions 


— Healthy — Normal (n=130) 


— Hypertension 
— Diabetes 

— Depression 

== Overactive Bladder 


— Continent OAB (n=225) 


e e 
3 5 
3 3 
ao ao 
o o 
k 2 
w M 
Oo Oo 


Kobelt-Nguyen G et al. Presented at 27th Annual Meeting of International Continence 


Society, Yokohama, Japan, 1997. Coyne K et al. Qual Life Res. 2002;11:563-574. 
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OAB diminishes Quantity and 
Quality of Sex 


e Survey of over 14000 men and women comparing 
those with OAB to those with no LUTS 


e OAB was strongest predictor of diminished 
sexual activity and significantly less enjoyment of 
sex (p<.00001) 


e Interestingly, being from Sweden (vs US), having 
IC, Neuro condition, Younger age, depression and 
anxiety ALL associated with less sex. 


e OAB also predictor of ED in men 


Coyne KS et al J Sex Med 8: 1603, 2011 


Impact of OAB 
on Quality of Life 


Physical 


eLimitations or cessation of 
physical activities 


Psychological 


eGuilt/depression 
eLoss of self-esteem 


Sexual 


\ S «Fear of: 

" being a burden 
e Avoidance of sexual NU = lack of bladder 
contact and intimacy control 


= urine odor 


Quality of 
Life 
Occupational (N 


«Absence from work 
«Decreased productivity 


Domestic 


Social 


«Reduction in social interaction 
«Limiting and planning travel 
around toilet accessibility 


eRequirements for specialized 
underwear, bedding 
eSpecial precautions with clothing 


Diagnosis of OAB 


e A presumptive diagnosis of OAB can be 
based on 


= patient history, symptom assessment 
= physical examination 
= Urinalysis > if positive MUST initiate workup 


e Initiation of noninvasive treatment may not 
require an extensive further workup 


Gormley EA et al J Urol 188: 2455, 2012 
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Patients with OAB are less 
Physical Activity 


m 
| 
s Black — overall 


Dk grey - no OAB 
= Light grey - OAB 


Percentage (*%) Meeting Recommended Physical Activity Levels 


Men (2010) ‘Women (2008) 


ten (2010)° Women (2010) 
2008 and 2010 Recommendations for Physical Activity 


Coyne KS et al Urology 82: 799, 2013 


Making a diagnosis of OAB 


Other causes of OAB symptoms 
A shortened list... 


e Pelvic Organ Prolapse 
e Interstitial Cystitis 


e Urinary tract infection IF any of these diagnoses 
are suspected then 
additional workup 


is suggested 


e Carcinoma in situ 

e Bladder outlet obstruction 
e Polyuria 

e Sleep disturbances 

e Medication induced 
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What other testing — BE SELECTIVE 


e Post void residual 

e Urinary flow rate 

e Cystoscopy 

e Upper urinary tract imaging 
e Lower urinary tract imaging 
e Urodynamic testing 


Management of OAB 


Nonpharmacologic Treatments 


ae N T 
| Education ag ) 
C voi ing sf 


SS 


Behavioral 
Modification 


kT 


Delayed \ 
l _Yoiding 7 
a b a SSS 
( Pelvic floor \ 
_ exercises / 
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£ 


Urge Urge Urge 


Idiopathic 
Detrusor 


cane O erativity 


Treatment strategies 


Augmentation cystoplasty 


Sacral Neuromodulation 

OnabotulinumtoxinA 
Tibial Nerve stimulation 
Intravesical therapy 


Pharmacotherapy 
Acupuncture 


Biofeedback 
Behavioral modification 
Patient education 


Efficacy 


Behavioral Modification 
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Combined Behavioral and Drug 
Therapy for Urge Incontinence 


“Whether drug and behavioral therapy are 
combined from the onset or used sequentially in 
a stepped program, the evidence from the 
present study is that two interventions combined 
have a greater potential to enhance outcome 
than could be achieved by either intervention 
alone.” 


Burgio K et al. J Am Geriatr Soc. 2000;48:370-374. 


Behavior Modification 


e When the urge strikes: 
=" Stop and stay still 
= Squeeze pelvic floor muscles 
= Relax rest of body 
= Concentrate on suppressing urge 
= Wait until the urge subsides 
= Walk to bathroom at normal pace 


Antimuscarinic Agents 


e Tolterodine (Detrol® LA) 
e Oxybutynin (Ditropan XL®, Gelnique®) 
e Trospium (Sanctura ®) 


e Solifenacin (Vesicare ®) 


e Darifenacin (Enablex ®) 


e Fesoterodine (Toviaz ®) 
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Diet Modification 


e Daily fluid intake 
= reduce nighttime fluids to manage nocturia 
e Eliminate bladder irritants such as: 
= caffeine 
= alcohol 
= nicotine 
e Evaluate and modify bowel habits as appropriate 
= add fiber to diet 


Other therapies 


e Vaginal estrogen 


= Proven efficacy in reducing recurrent UTI’s in 
postmenopausal females 


= Appropriate for symptoms related to atrophic 
vaginitis 

= NOT consistently shown to have benefit for OAB 
(may worsen LUTS) 


Oxybutynin 
Ditropan 
e Available for over 35 years 
e Initially prescribed for GI related effects 
e No agent has superior efficacy 


e Side effect profile may be more pronounced 


= Cognitive dysfunction in frail/vulnerable 
= Constipation an issue in those on multiple meds 
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Trospium Chloride 
Sanctura 


e Quarternary amine 


= All others tertiary amines 

= May impact ability to cross blood brain barrier 
e Equal affinity for M2 and M3 receptors 
e Minimally metabolized by CYP450 system 


e 60% of drug excreted in urine minimally 
metabolized 


Darifenacin 
Enablex 


e M3 selective muscarinic receptor antagonist 
e Metabolized primarily by P450 enzymes 
= CYP2D6 
= CYP 3A4 
e No dose adjustment for renal insufficiency 
e Dose adjust for moderate hepatic impairment 
= Don’t exceed 7.5 mg 


Antimuscarinics 


Oxybutynin Ditropan® IR: 2.5 mg;5 mg Oral (tds) 
Ditropan xL® ER: 5 mg; 10 mg Oral (qd) 


Oxytrol 36 mg/patch Transdermal 
(3.9 mg/d) 


Gelnique 10% gel Transdermal 


Tolterodine Detrol ® IR: 1 mg; 2 mg Oral (qd) 
Detrol LA® ER: 2 mg; 4 mg 


Trospium Sanctura ® 20 mg 


Solifenacin Vesicare ® "p mg; 10 mg 
Darifenacin Enablex ® 7.5 mg; 15 mg 
Propiverine Detrunorm 15mg 
Fesoterodine Toviaz™ 4 mg; 8 mg 


Solifenacin succinate 
Vesicare 


e Competitive muscarinic receptor antagonist 
e No food effect 
e Highly (~98%) bound to plasma protein (a,-acid 
glycoprotein) 
= No significant drug-drug interactions with digoxin 
e Metabolized (primarily by CYP3A4) in the liver 
= Alternate metabolic pathways exist 


= No significant drug-drug interactions with warfarin or 
oral contraceptives 


e ty. of ~50 hours (range 45-68) 


Fesoterodine 
Toviaz 


e Structurally related to tolterodine 


e Parent compound has no affinity to muscarinic 
receptor 


e Metabolized immediately by serum esterases 


e Serum levels predictable (moreso than 
tolterodine), allowing dose increases. No “poor 
metablizers” 


e Dose adjustments for severe renal/liver 
impairment. 


Antimuscarinics: Efficacy 


e A meta-analysis of the effects of antimuscarinics in 
OAB has confirmed: 


= Antimuscarinics are efficacious 


= Greater proportions of patients treated with antimuscarinics 
than with placebo returned to continence 


= Antimuscarinics were more effective than placebo for mean 
change in the: 


= Number of incontinence episodes per day 
= Number of micturitions per day 
= Number of urgency episodes per day 


« Volume voided per micturition 


=" Profiles of each drug and dosage differ 


Chapple C, et al. Eur Urol. 2008:54:543-562. 
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Antimuscarinics: Tolerability 


e Ina meta-analysis: 


= Dry mouth is the most commonly reported adverse event 
(29.6% on treatment vs 7.9% on placebo), followed by 
pruritus (15.4% on treatment vs 5.2% on placebo), 
constipation, headache and abnormal vision 


e Tolerability may limit persistence 


= Studies have shown that 6-month cumulative 
discontinuation rate for antimuscarinics in women is 
high at 59% 


= The median time to discontinuation of antimuscarinics in 
that study was 4.76 months 


Chapple C, et al. Eur Urol. 2008;54:543-562. 
Gopal M et al. Obstet Gynecol. 2008:112:1311-1318 


@ The JAMA Network 
From: Cumulative Use of Strong Anticholinergics and Incident Dementia: A Prospective Cohort Study 


JAMA Intern Med. 2015;175(3):401-407. doi:10.1001/jamainternmed.2014.7663 


Table 3. Association of Incident Dementia and AD With 10-Year Cumulative Anticholinergic Use” 


Follow-up Time, HR (95% Cl) 


Diagnosis, TSDD” Person-years, No. of Events Unadjusteds# Adjusted** 


Dementia 
o 5618 136 
1-90 7704 203 
91-365 5051 172 
366-1095 2626 102 
>1095 4022 184 
AD 
o 5618 112 
1-90 7704 168 
91-365 5051 128 
366-1095 2626 83 


1 [Reference] 
0.96 (0.77-1.20) 
1.31 (1.04-1.65) 
1.39 (1.07-1.82) 
1.77 (1.40-2.23) 


0.92 (0.74-1.16) 
1.19 (0.94-1.51) 
1.23 (0.94-1.62) 


1 [Reference] 
0.96 (0.75-1.24) 
1.21 (0.93-1.58) 
1.38 (1.03-1.85) 


0.95 (0.74-1.23) 
1.15 (0.88-1.51) 
1.30 (0.96-1.76) 


>1095 4022 146 


1.73 (1.34-2.24) 


<_1.63 (1.24-2.14) > 


Abbreviations: AD, Alzheimer disease; HR, hazard ratio; TSDD, total 
standardized daily dose. 


* Observations with missing adjustment variables are excluded from the model 
(MS observations (3.3%). 


Calculation of the TSDD is described in Table 1. 
«Adjusted for age via the time axis. 


“P< 001, test for trend, for an association between exposure categories and 
each outcome. 


* Adjusted for Adult Changes in Thought (ACT) study cohort, age (via the time 
axis), age at entry into the ACT study, sex, educational level, body mass index, 
current smoking, regular exercise, self-rated health, hypertension, diabetes 
mellitus, stroke, coronary heart disease, Parkinson disease, history of 
depressive symptoms, and current benzodiazepine use. 


Mirabegron - efficacy 


Change From Baseline in Mean Number of Incontinence Episodes 
per 24 Hours at Each Visit 


Study 1 


0.0040, 
0.25 

0.50 

0.75 

1.007 ġ $ 3 
1.25 $ 

1.50" 3 
1.75] ® Placebo (n=291) 


e 
$ 
$ 
8 
t 
Ẹ 
e 
E 
$ 
H 
é 
H 
2 


1.75] Placebo (n=325) 
-2.00°L2- Myrbetrig® (mirabegron) 50 mg (0-293) 2.9910: Myrbetrig 50 mg (n=312) 2.00.0 Myrbetrig 50 


Study 2 


$ 


‘© Placebo (n=262) 
1.75} te Myrbetriq 25 mg (n=254) 
mg (n=257) 


BL 4 8 12 BL 
Week 


4 8 
Week 
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Cumulative Use of Strong Anticholinergics 
and Incident Dementia 
A Prospective Cohort Study 


Shelly L Gray. PharmD. MS: Melissa L Anderson. MS: Sascha Dublin. MD. PhD: Joseph T Hanlon. PharmD. MS: 
Rebecca Hubbard. PhO: Rod Walker. MS. Onchee Yu. MS. Paul K Crane. MO. MPH; Eric B. Larson. MD. MPH 


Prospective study 
3434 participant (1994-1996, 2000-2003) 
65 years old with no dementia at entry 


Computerized pharmacy dispensing data to calculate 
total standardized daily dose of anticholinergics 
(TSDDs) in the past 10 years 


Most recent 12 month data excluded to avoid 
possibility of acute mental status changes 
JAMA Intern Med. 2015;175(3):401-407. 


Mirabegron 

Myrbetriq 
e Beta-3 agonist 
e Once daily dosing — 25, 50 mg 
e Minimal anticholinergic type side effects 
e HTN closely assessed, minimal impact seen 
e Avoid in those with poorly controlled HTN 
e Efficacy similar to anti-muscarinic agents 


e May be preferable in patients with heavy anti- 
cholinergic load 


Mirabegron + Solifenacin 


Placebo M25 mg 
(N= 412) (N= 409) 


L 


M 50 mg S5mg 
(N = 406) (N= 413) 


| " 


-1.76 


S5 + M25 
(N =823) 


S5 + M50 
(N= 816) 


-1.34 I 
-1.70 


-1.79 I 
-2 r 
4 -0.34 (CI -0.58, -0.10), P = 0.001 an ue 


-0.25 (CI -0.49, -0.01), P= 0.072 


Adjusted mean (SE) change from baseline to EoT S 


~0.23 (CI -0.47, 0.01), P=0.052__, 


40.20 (CI -0.44, 0.04), P = 0.033 


Herschorn S et al BJUI120: 562, 201 
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OnaotulinumtoxinA (Botox) 


Refractory OAB: 
What to do if medications fail? 


Change in UUI — Neurogenic pts Changes in UUI — OAB pts 
Botox Botox 


e MS patients (n=310) e SCI patients (n=310) 


© (baseline32.7 UUI) e (baseline UUI 30.5) zá Study 1 s Study 2 


2weeks 6weeks 12 Week2  Week6 Week 12 
weeks 
5 


-30-—-Placebo -»200 U -25- Placebo --200U ——300 U Placebo Botox 100 U -3.5 —-Placebo -Botox 100 U 


Adverse events Duration of CIC 


First 12 wk Entire treatment cycle 
Placebo, n =270 OnabotA 100 U, n =274 Placebo, n= 270 OnabotA 100 U, n= 274 


AEs with incidence no, (3 

un 14 (5.2) 56 (204) 26 (9.6) 66 (24.1) 

Dysna ES IES: TT m No CIC 
CIC < 6 weeks 
Haematuria 1 (0.4) 10(3.6) 2 (0.7) 10 (3.6) 


Leukocyturia 2(07) 7(26) 207) 108.6) m CIC 6-12 weeks 
Residual urine volume 1 (04) 8 (29) 2 (0.7) 9(33) 

Discontinuations, no. (%) 15 (5.6) 9(33) 23 (85) 18 (66) CIC > 12 weeks 
Due to AEs 2(0.7) 2(07) 2(07) 4(1.5) 


AE= adverse event; OnabotA = onabotulinumtoxinA; UTI = urinary tract infection. 


UTI, Retention more common among elderly 
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Comparison to medications Sacral Neuromodulation 
Interstim 


(A) Change in UIE/day (B) Change in urgency episodes/day 
(28 trials)! (37 trials)? 


pper HA 


INTER TIM" IT 


Drake MJ et al BUUI 120: 611, 201 


MuIticenter ene eee SNM versus Standard Medical Tx 


n=147 randomized, 6 month data 


B Ul response B OABqol- Urinary Symptom Interference 


ned 


A 
g 
3 

3 

g 

5 

8 
‘2 

8 
2 

5 
$ 

5 

§ 

8 
= 


Baseline Month3 Month6 Month12 Month24 Month 36 
(n=202) (n=177) (n=190) (n=173) (n=158) (n= 148) 


D improved 


X O Greatly 
Improved 


% of subjects in categories of interference at 6 
‘months compared to baseline 
SRRRGRRTRS 


Mean change in voidsiday œ 


Baseline Month3 Month6 Month12 Month 24 Month 36 
(n=188) (n=166) (n=172) (n=164) (n=150) (n=142) 


Siegel S et al Urology 94:57: 2016 Siegel S et al Neurourol Urod 34: 224, 2015 


ABC Trial — AC vs Botox 100 U 


o 
o 


Baseline mean (+SD) levels of daytime UUI episodes per day: 
Anticholinergic group, 5.2+2.7 
OnabotulinumtoxinA group, 4.82.7 


L 
o 


Important Comparator Trials 


N: 
ù o 


© OnabotulinumtoxinA 
—* Anticholinergic 


Change from Baseline 
(mean UUI episodes/day) 
' 


b 
6 


fi 
ES 
5 


Study Month 


Visco A et al, NEJM 2012 
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Rosetta trial 


Resolution of incontinence 0U Bor NAINEN 


A] Intention-to-treat population 


Table 2. Secondary Outcomes: Efficacy, Quality of Life, and Adverse Events. 


Outcome Anticholinergic Drug  OnabotulinumtoxinA P Value* 


Efficacy outcomet 


Complete resolution of urgency urinary incontinence 16/119 (13) 30/112 (27) 


—no,/total no. 
Complete resolution ofall incontinence —no,jtotal no. (%)¢ 13/119 M1) 26/112 (23) 0.003 © stat Month at Ss Tut rt 


>75% reduction in episodes of urgency urinary incontinence 48/119 (40) 61/112 (54) 0.06 
—no,/total no.(%)i Older age, higher co-morbidity index, increasing BMI 
associated with poorer outcomes in both arms 


Amundsen et al Cont Clin Trials 37: 272, 2014 
McCaulley JF et al JAMA 317: 535, 2017 
Richter HE et al J Urol 198: 890, 2017 


Percutaneous Tibial Nerve Stimulation Long term efficacy - TNS 


Urgent PC 


Nighttime Voids 


FDA approved Jan 2011 
Indication — Refractory OAB 
Failed 2 antimuscarinics 
12, 30 minute sessions 


Two treatments over 14 days 
Two treatments over 21 days 
One treatment over 28 days 
Personal treatment plan 


8 3 
3 : 
i H 
š H 
f i 
i i 


o 
BL 13wks (mo i2mo Imo Mme = Sa eine After tapering, mean of 1.3 


Urinary Urge Incontinence Episodes treatments per month. 


(mang ders ee evant At BL) 


Madian with IQR episodes par day 


93 jos 0303 


‘Median with IQR episodes per day 


BL wks 6mo I2me Imo Mmo BL Iwks 6mo I2me 1m Mmo 


Peters KM et al Neurourology 32: 24, 2013 


Refracto ry OAB Diagnosis & Treatment Algorithm: AUA/SUFU Guideline on Non-Neurogenic Overactive Bladder in Adults 


History and Physical; Urinalysis ves gy aga 
: sygtom questionas 


Augmentation Cystoplasty 


Normal urinary act function 
Benefsrsks of treatment altematves 
Agree on treatment goals 


Follow-up for efficacy 
and adverse events 


Behavioral Treatments Standard 
(consider adding pharmacologic management partialy effectve) 


a pea ee In extremely rare cases, 


or augmentation 
cstoplasty 


Consider in carefully-selected and thoroughly-counseled 
patients with moderate to severe symptoms 
+ intradetrusor onabotulinmtoxina Standard 
further treatment t ; (patents must be wiling to perform CISC) 
anor further treatment in pat : t on 
+ Peripheral tibial nerve stimulation (PTNS) Recommendation 
Reassess and/or refer; consider: (patients must be wiling and able to make frequent office vists) 
residual bladder ciary, symptom quest she on 
procedures as necessary for diferent: + Sacral neuromodulation (SNS) Recommendation 


Gormley EA et al_J Urol 188: 2455, 2012 
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Current Protocol UTSW 


Failed multiple OAB meds 


Surgical risk Does not mind repeat Limited time availability 

Risk Averse procedure Accepts need for surgery 
Available for weekly J Looking for “home run” for Not expected to need body 

stimulations 

Nocturnal OAB 
You like seeing them Able/willing to perform CIC 
and Not on anti-coagulants Unwilling/unable to do CIC 

they like seeing you 


“Desires immediate a A Ais, 
gratification” patient One time fix” patient 


£ 


Intergrow TI 
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Surgical Management of Stress 
Incontinence in Women 


Toby C. Chai, MD 
Professor 
Department of Urology 


Department of Obstetrics, Gynecology & Reproductive Sciences 
Yale School of Medicine 


Co-Director of Female Pelvic Medicine & Reconstructive Surgery program at 
Yale-New Haven Hospital 


Yale SCHOOL OF MEDICINE t 


Objectives of Talk 


Evaluation of SUI (Stress Urinary Incontinence) in the index women 
(no prior SUI surgeries, non-neurogenic, no co-morbidities that might 
affect bladder function) 


Surgical options for SUI in index women 
— Urethral bulking agent 
— Mesh midurethral sling 
— Autologous fascial sling 


Complications from mesh midurethral slings 


Surgical options for SUI in complex women 
— Prior SUI surgery 


Yale SCHOOL OF MEDICINE 


AUA/SUFU Guideline for Female SUI — 2017 Update 


Female Stress Urinary Incontinence: AUA/SUFU Evaluation and Treatment Algorithm 
EVALUATION (INDICATIONS) 


Initial evaluation Additional evaluation 


The intial evaluation of patients desiring to undergo surgical Additional evaluation should be performed in the following 
intervention should include the following components: scenarios: 
© History © Lack of definitive diagnosis 
© Physical exam ‘© Inability to demonstrate SUI 
‘© Demonstration of SUI © Known/suspected NLUTD 
‘© PVR assessment © Abnormal urinalysis 
Urinalysis © Urgency-predominant MUI 
© Elevated PVR 
‘© High-grade POP (if SUI not demonstrated with POP 
| Cystoscopy reduction) 


Should not be performed unless there is a concern for lower S Evhdènce of sigalat vokdieg dysfndion 


| 
| urinary tract abnormalities 


Additional evaluation may be performed in the following 
scenarios: 

© Concomitant OAB symptoms 

© Failure of prior anti-incontinence surgery 

© Prior POP surgery 


Urodynamics 
May be omitted when SUI is clearly demonstrated 
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Disclosure Statement 


+ Advisory Role: Avadel 
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What is the International Continence 
Society (ICS) definition of SUI? 


Complaint of involuntary leakage on 
effort or exertion or on sneezing or 
coughing 


Yale SCHOOL OF MEDICINE SLIDES 


Other associated history points that are important — 
all related to pelvic floor issues 


e Lower urinary tract symptoms (frequency, 
nocturia, hesitancy, straining, etc.) 


e Pelvic organ prolapse symptoms and bother 
(feeling of bulge in vagina, seeing something 
coming out, feeling of pressure in vagina) 


e Fecal motility symptoms and bother 
(constipation, fecal incontinence) 
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Decision to treat patient is not based 


x A SUI Treatment — AUA/SUFU Guideline Statement 
just on having UI symptom 


e degree of bother and impact of UI on 


patient’s quality of life (QoL) from the 


UI 
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SUI Treatment — AUA/SUFU Guideline Statement 


TREATMENT 


Non-Surgical 


| © Continence pessary 
| ‘© Vaginal inserts 


e Pelvic floor muscle exercises 


Surgical 
© Bulking agents 
—> | © Midurethral sling (synthetic) 
‘© Autologous fascia pubovaginal sling 
© Burch colposuspension 


——— 


If a midurethral sling surgery is selected, either the 
retropubic or transobturator midurethral sling may be 
offered. A single-incision sling may be offered to index 
patients if they are informed as to the immaturity of evidence 
regarding their efficacy and safety. Physicians must discuss 
the specific risks and benefits of mesh as well as alternatives 
to a mesh sling 


| SPECIAL cases 


1. Fixed immobile 2. Concomitant surgery 
urethra for POP repair and 
e Pubovaginal sling sul 
‘© Retropubic midurethral ‘Any incontinence procedure 
sting 
‘© Urethral bulking agents | 
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3. Concomitant NLUTD 


Surgical treatment follow. 
ing appropriate evaluation 
and counseling 


4. Child-bearing, 
diabetes, obesity, 
geriatric 
Surgical treatment follow- 
ing appropriate evaluation 
and counseling 
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Coaptite Outcomes 


PMA Clinical Trial, 
Stamey Grade Improvement 


% of Patients 
BSSssuvzezgs 


1year’ | 2 year? 
Coaptite 
Injectable Implant 


1year | 2 year’ 
Bovine 
Dermal Collagen 


1 n=83 patients out of a total 131 patients who had 12 month follow-up 
2 n=26 patients out of a total 39 patients who had 24 month follow-up 
3 n=57 patients out of a total 100 patients who had 12 month follow up 
4 24 month data not available for Bovine Dermal Collagen patients 
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Continent (a) 


Urine leakage & associated wen vigorous actives such as iting 
wonghts coughing or sneezing. but raver bed at ght 

Urine leakage is associated with activities of minimal stross, such as 
wating or sandang ve 


Urine leakage occurs at al times regardes of actvty or poston. 


Table 1 
Genitourinary Treatment Related Non-Serious Adverse Events 
TYPE OF EVENT Coaptite® SUBJECTS 
N=158 
% 
Patents 


‘Urinary Retention 

‘Hematuria 

Oysuria 

un 

‘Unnary Urgency 

Urinary Frequency 

‘Urge Incontinence 

[Injection Site Pain 
‘Genitourinary Infection: 

Erosion 


Urine Analysis Abnormal 
Pelvic Pain 
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In patients who wish to undergo treatment, physicians should counsel regarding the availability of observation, pelvic floor: 
muscle training, other non-surgical options, and surgical interventions. Physicians should counsel patients on potential 
complications specific to the treatment options. : 
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Bulking agents 


Coaptite (calcium 
hydroxylapatite) 


Macroplastique (Cross- 
linked polydimethysiloxane) 
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Macroplatique Outcomes 


Ghoniem, G., Corcos, J., Comiter, C., 
Bernhard, P., Westney, O.L. & 


Patient outcomes with Macroplastique' 


Herschorn, S. (2009). Cross-linked 
polydimethysiloxane injection for female 
stress urinary incontinence: Results of a 
multicenter, randomized, controlled, 


single-blind study. J Urol, 181, 204-210. 
Table |. Number (%) Subjects Report cated Adverse Events 
[Event Category Macroplastique | 


[Post procedure cathererizaton 
ary tract infection (UTI) 


At12 Months 


62% of patients had an improvement > 1 Stamey Grade* 
37% of patients were dry* 


Physicians considered 80% of the patients dry or 
markedly improved** 


60% improvement from baseline in Incontinence 
Quality of Life surveys (IOOL)* 


At 24 Months 
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75% of patients had an improvement >1 Stamey grade™ 
33% of patients were dry™ 


No serious treatment-related adverse events associated 
with Macroplastique 
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Mid-Urethral Polypropylene Slings 


e Retropubic (e.g. TVT) 
—up->down 
—down->up 

e Transobturator 


—Inside->out (TVT-O) 
—Outside->in (MONARCH) 


Yale SCHOOL OF MEDICINE 


Placement of the retropubic midurethral mesh (TVT®) 


y 
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Placement of transobturator sling (outside -> in) 
(MONARCH) 
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Retropubic (down->up) midurethral 
polypropylene sling (TVT®) 


Wy | 


a 
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Placement of transobturator sling (outside -> in) 
(MONARCH) 


Yale SCHOOL OF MEDICINE 


Placement of transobturator sling (outside -> in) 
(MONARCH) 
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Complications of midurethral slings 


Bladder perforation 


Injury to major blood vessels, bowel during 
trocar pass intraop (retropubic approach) 


Recurrent urinary tract infections 
Urinary retention 

De novo overactive bladder symptoms 
Pelvic pain / thigh pain / dyspareunia 


Erosion of mesh into vagina, bladder, urethra, 
bowel in the post-operative period at any time 
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Trocar is RE-PASSED, trocar left in, cystoscopy 
no perforation is seen 
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Vaginal erosion of polypropylene mesh 
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Retropubic mesh sling (TVT®) with trocar puncture of 
the patient’s bladder on right side 
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Series of Erosion Pictures 
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Vaginal erosion of polypropylene mesh 
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Vaginal erosion of polypropylene mesh Vaginal erosion of polypropylene mesh 


AT 


Ni 
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Complete urethral loss 


Urethral erosion of mesh : : A 
(after vaginal portion of mesh removed) 
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Complete urethral loss from mesh erosion into urethra Editorial about 2 papers published in Sept 2017 
(after vaginal portion of mesh removed) Journal of Urology about mesh removal 


Mesh Sling Removals: Why, When, How and Consequences (fi) 


Sunena treatments for pelvic organ prolapse (POP) 
and stress urinary incontinence (SUI) using trans- 
vaginal mesh kits have provoked debates, contro- 
versies, strong opinions and class action lability 
lnvenuita against mesh kit manufacturers, While the 
tse of transvaginal mesh for POP reconstruction 
han waned considerably, using mesh slings (via the 


al tissue loss 
> al 


A’ review also highlighted the efficacy and safety of 
r paa pema urinary tract symptoms in 16% and erosion into the 


MESH SUNG REMOVAL o 


reports, slings were removed 3 to 6 years after Since we do not know the denominator (the total 
implantation ** Therefore, long-term followup of 
patients who receive mesh slings 1s paramount and 
probably should be indefinite. Since de novo stress 
incontinence developed between 10% and 20% ofthe 
time, this means that it is more likely that a woman 
will remain stress continent than become stress 
incontinent after mesh sling removal. This is 
something that we can tell our patients who are 
facing mesh sling removal 

‘Although the complications of partial mesh sling 
removal are common, they are relatively minor 


J Urol. 2017 Sep;198(3):496-497. 
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My editorial about 2 papers published in Sept 2017 
Journal of Urology about mesh removal 


What are the takeaway messages from these 
papers? Although mesh slings are considered the 
gold standard procedure, complications requiring 
removal still develop. As presented in these 2 
reports, slings were removed 3 to 6 years after 
implantation.>* Therefore, long-term followup of 
patients who receive mesh slings is paramount and 
probably should be indefinite, Since de novo stress 
incontinence developed between 10% and 20% of the 
time, this means that it is more likely that a woman 
will remain stress continent than become stress 
incontinent after mesh sling removal. This is 
something that we can tell our patients who are 
facing mesh sling removal. 


Althaseh the anmnlinations of nawtial mach aline 
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TOMUS Trial: TVT versus TVT-O/MONARCH RCT 
n=~600 (~300 TVT and ~300 TVT-O) 


The NEW ENGLAND JOURNAL of MEDICINE 


ORIGINAL ARTICLE 


Retropubic versus Transobturator 
Midurethral Slings for Stress Incontinence 


N Engl J Med. 2010 Jun 3;362(22):2066-76. 
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Composite Outcome Assessment 


e Objective criteria for success 
— Negative cough stress test 
— Negative 24-hour pad test 


— No retreatment for SUI (behavioral, pharmacologic or surgical 
treatment for SUI) 


e Subjective criteria for success 


— Absence of self-reported symptoms of SUI using validated PRO 
instrument 


— No leakage recorded on a 3-day voding diary 
— No retreatment fro SUI 
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Which midurethral sling is better — 
retropubic or transobturator? 


Some data suggest retropubic is better than transobturator, 
especially for low VLPP (Valsalva leak point pressure) and low 
MUCP (maximum urethral closure pressure) situations 


Risks for retropubic versus transobturator slightly different 
(increased bladder and bowel perforation risk with retropubic, 
increased thigh/leg pain risk with transobturator) 
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Trial Design was a EQUIVALENCE trial with 12 
months post-op as primary outcome timepoint 


Difference in Rates 
of Treatment Success 
Success Rate with 95% CI 
Retro- Trans- 
pubic obturator 
sling sling 


% 


Objective success 
Unadjusted 808 


With control for site 82.4 


Subjective success 


Unadjusted 622 


With control for site 62.4 


Transobturator Retropubic 
Better Better 
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TOMUS Trial: 24 months data 


Treatment Success of Retropubic and Transobturator Mid 
Urethral Slings at 24 Months 


Michael E. Albo,*,t Heather J. Litman,+ Holly E. Richter,8 Gary E. Lemack,|| 

Larry T. Sirls,# Toby C. Chai] Peggy Norton,# Stephen R. Kraus,** 

Halina Zyczynski,tt Kimberly Kenton,+ E. Ann Gormleyłł and John W. Kusek# for 
the Urinary Incontinence Treatment Network 

From tho University of California, San Dio 
Univorsity of Alabama at Birmingham, Birmi 
at San Antonio, San Antonio (SRK), Texas, Wi fS), University of Maryland, Baltimore (TCC), 
and National Institute of Diabetes and Digestive and Kidney Diseases, Bethesda WK), Maryland, University of Utah, Salt Lake City, Utah 


(PN), University of Pittsburgh, Magee- Womens Hospital, Pittsburgh, Pennsylvania (HZ), Loyola University Chicago, Chicago, Ilinois (KK), and 
Dartmouth-Hitchcock Medical Conter, Lebanon, New Hampshire (EAG) 


alifornia (MEA), New England Research Institutes, Watertown, Massachusotts (HJU), 


Journal of Urology 2012 Dec;188(6):2281-7. 
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ibama (HERI, University of Texas, Southwestern, Dallas (GEL), and University of Texas 
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Autologous Rectus Fascial Suburethral Sling 
Transvaginal/Retropubic Approach 


TOMUS Trial: 24 months data 


12% 
<- Transobturator betier | Retropubic better -> 


Figure 2. Objective and subjective success rates with 95% Cls for retropubic and transobturator mid urethral slings at 12 and 24 months 
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Fascial lata is exposed. 


SLIDE 39 


Specially made fascial stripper Obtaining the fascial lata strip 
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Up to a 30 cm long fascial lata strip can be obtained What do we do next when a patient fails a mesh sling? 


First, let’s define what might comprise “failure” 


Urinary retention 
Recurrent UTI 


Altered patterns of voiding (bending, straining, 
hesitancy) 


De novo overactive bladder symptoms / urgency 
urinary incontinence 


Recurrent stress urinary incontinence 
Mixed urinary incontinence 
Dyspareunia 
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What happens to bladder outlet after a sling? 


Sling complication considerations : : 
urodynamics pre- and post- sling 


Female Urology 


If bothersome symptoms such as urinary retention, incomplete 

bladder emptying, difficult voiding, straining/hesitancy to void Urodynamic Changes Associated with 

gcenn immediately after sling surgery, cut sling without any other Successful Stress Urinary Incontinence 
Surgery: Is a Little Tension a Good Thing? 


sae : Stephen R. Kraus, Gary E. Lemack, Larry T. Sirls, Toby C. Chai, Linda Brubaker, 
De novo OAB symptoms may represent idiopathic cause or Michael Albo, Wendy W. Leng, L. Keith Lloyd, Peggy Norton, and Heather J. Litman, for 


response to bladder outlet obstruction. Consider doing the Urinary Incontinence Treatment Network* 
urodynamics for de novo OAB to help clarify whether bladder 

outlet obstruction is present in which case, cutting sling may 

resolve OAB symptoms. Urology. 2011 Dec;78(6):1257-62. 


Recurrent UTI can be a harbinger to erosion of sling into urinary 
tract (bladder, urethra) and formation of stone on . Patient may 
also have outlet obstruction as cuase for recurrent UTI. 
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CHANGE in UDS for autologous slings — What to do next after patient fails a sling with 
Post minus Pre Values recurrent SUI? 


Curr Urol Rep (2014) 15:427 


— DOI 10.1007/s11934-014-0427-0 


FEMALE UROLOGY (K KOBASHI, SECTION EDITOR) 


Success Failure 


Sling Sling P Values Management of Recurrent Stress Incontinence Following a Sling 


Mean (SD) n Mean (SD) Success 
vs Failure Geneviève Nadeau - Sender Herschorn 


NIF Qmax. -5.0 (12.5) 93 -3.8 (13.8) d Tightening of implanted sling 
on ae mee oe Repeat midurethral sling 
MCC _ 4.5(130.14) 103 —42.1 (152.4) k Bladder neck sling 
com ia 38 Cua ie ee ane i Autologous fascial sling (rectus fascia, fascia lata) 
Spiral sling 
Re-adjustable sling (Remeex®) 
Adjustable continence therapy 
Artificial urinary sphincter 
Urinary diversion 
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Mesh tightening (shortening) 


‘Table 1 Outcomes of mesh shortening 


Study Patients Initial MUS 


Villet et al. (2002) 1 TVT 
Paick et al. (2004) 2 TVT 
Neuman et al. (2004) 4 TVT 


Lo & Lee (2004) TVT 

Lo et al, (2006) TVT 

Nam et al. (2007) TVT2 
TVTO3 
ror! 

Kim et al. (2010) TOT 


de Landsheere et al. (2010) VEO 
NA 


TVT 


Time from Ist to 
N 2nd operation (mo) 


Method of mesh shortening Cure rate (%) 


Midline plication using prolene suture 
Clipping 
Plication and shortening using 
nylon suture 
Figure-of-cight suture 
Figure-of-cight suture 
Clipping 


Figure-of-cight suture 
In-out running suture 
Midline plication using prolene suture 46.7 
(improved 23.3) 
Midline plication with prolene suture 67 


Follow-up 
(mo) 

24 

12 


12 
6 
19 
18.8 


364 
25 


Minimum 12 


5 


Repeat mesh sling — summary of literature 


Lipis atat 20) 


(2), mesh excision and 
reapproximation with prolene (1) 

Lateral plication with 2-to-3 layers of 73.7 
nonresorbable suture 


Feyeux et al. (2012) 19 TOT I7TVT2 234 


Adapted from Han et al. (ref Han) 


sthral sling; TOT, transobturator tape (out-in); TVT, tension-free vaginal tape; TVT-O, tension-free vaginal tape-transobturator system (in- 


jonths; N/A, not available (Chats eat 2013) 
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Surgical options for recurrent SUI - Remeex® Spiral sling = requires suprapubic end Tanevapiial 
i complete dissection around the urethra off the symp 


Remeex™ 
Flexibility to readjust 


Spiral Sling Salvage Anti-Incontinence Surgery in Female 
Patients With a Nonfunctional Urethra: Technique and Initial Results 
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Does baseline (pre-sling surgery) urodynamics predict 


Does baseline (pre-sing surgery) urodynamics predict 
post-sling success/failure 


post-sling success/failure 


Baseline Urodynamic Predictors of Treatment Failure 1 Year After 
Mid Urethral Sling Surgery 


Charles W. Nager,*,t Larry Sirls,t Heather J. Litman,t Holly Richter,+ 

Ingrid Nygaard,t Toby Chai,§ Stephen Kraus,|| Halina Zyczynski,{] Kim Kenton,** 
Liyuan Huang,t John Kusekt and Gary Lemacktt for the Urinary Incontinence 
Treatment Network 


+ Low VLPP 


+ Low MUCP 


From the Department of Reproductive Medicine, University of California San Diego, San Diego, California (CWN), Department of Urology, Wiliam 
Beaumont Hospital, Royal Oak, Michigan (LS), New England Research Institute, Watertown, Massachusetts (HJL, LH), Department of Obstetrics 
and Gynecology, University of Alabama at Birmingham, Birmingham, Alabama (HR), Department of Obstetrics and Gynecology, University of Utah, 
Salt Lake City, Utah (IN), Department of Urology, University of Maryland, Baltimore (TC), and National Institutes of Health/National Institute of 
Diabetes and Digestive and Kidney Diseases, Bethesda (JK), Maryland, Department of Urology. University of Texas Health Sciences Center, San 
Antonio (SK), and Department of Urology, University of Texas Southwestem, Dallas (GL), Texas, Department of Obstetrics, Gynecology, and 
Reproductive Science, Magee Women's Hospital, University of Pittsburgh, Pittsburgh, Pennsylvania (HZ), and Department of Obstetrics and 
Gynecology, Loyola University Medical Center, Maywood, Ilinois (KK) 


J Urol. 2011 Aug;186(2):597-603. 
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Conclusions 


e Surgical approaches can be used effectively to 
ameliorate SUI 


e However, selection of patients is important. 


Properly selected and counseled patients will have 
the best outcomes 


e| Shared decision making is a key component of patient- centered 
health care. It is a process in which clinicians and patients work 
together to make decisions and select tests, treatments and care plans 
based on clinical evidence that balances risks and expected outcomes 
with patient preferences and values 
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MANAGEMENT OF 

SPHINCTERIC URINARY DISCLOSURE STATEMENT 
INCONTINENCE IN MEN 
AFTER RADICAL 
PROSTATECTOMY 


e Nothing to disclose 


Craig V. Comiter, MD 


Professor, Urology 
Stanford University Medical School 


PPI IS BECOMING MORE COMMON... 
BECAUSE OF THE ROBOT RISK FACTORS 


+ 200,000 cases of prostate 
cancer per year in US 
+ 40% will choose RRP for 
treatment Pre-operative continence status 


* And voiding dysfunction 
by gis * Not all men who leak will 
Tumor stage 
elect further treatment g 


+ 6%-9% with enough bother Age at time of surgery 


for surgery for PPI Functional urethral length 
+ Stanford JL, JAMA 2000, 283:354-360. : 
Litwin MS. J Urol 2000, 164:1973-1977. 
Kundu SD, J Urol 2004, 172:2027-2281 Previous XRT 
5 * 2-5% (American — Obesity 
2000 2001 2002 2003 2004 2005 2006 2007 2008 Canadian) will opt for 
surgery 


Robot-assisted procedures 


Age 65-84 yr 


No. of Prostatectomies in U.S. 


And the rate of PPI remains steady at approximately 10% , 
and up to 30% in older men 


PRE-OP INCONTINENCE STAGE / SURGICAL APPROACH 


+ Poor correlation between stage and incontinence 

+ But stage may affect approach — Loebs. Urology. 2007;69:1170-1175. 
+ Nerve sparing 

e No difference (report. uci 2004; 171:1216) 


+ Beneficial effect of bilateral nerve sparing (Nandipati kc, Urology. 
2007; 70:1127.) 


e US adults — 5.4% with incontinence 
+ 26% of those with isolated SUI (1.3% background SUI) 
e Highest risk for PPI 
e Baseline ISD 


+ Bladder neck preservation 
* Improved continence at 3 months, no change by 6-12 
months 


e Pre-op bladder dysfunction adversely affects post-op 
continence 


e Neurogenic DO 
* Pre-op BPO 
*DO, DUA, myogenic insult 


+ (Srougi M, Urol 2001; 165:815-818). 
+ Robot/Lap vs Open RP 
e Similar OUTCOMES (aheriing TE, Urology 2004; 63:819) 


e Perineal vs RP — no difference (young mp, J Urol 2003; 170:2874) 
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PRE-OP FUNCTIONAL URETHRAL LENGTH 


* Advanced age as a risk factor 


+ Rogers CG, J Urol 2006; 176:2448-2452. 
i del n t t ti + Pre-op length of functional/membranous urethra 
vs aelay In return to continence + related to PPI 


+ Lepor H, J Urol 2004; 171:1216-1219. 
+ MRI 


* Men age 70-74 3x more likely to undergo AUS + Iflength > 12 mm, 89% continence 
for PPI compared to those age 45-49 + Iflength < 12 mm, 77% continence 
+ Rogers CG, J Urol 2006; 176:2448-2452. * UDS 


$ Progressive reduction in sphincter striated Shorter functional urethral length predicts incontinence 


muscle cells with age Strasser H, J Urol 1998; 159:100-104. 
* Young MD,,. J Urol 2003; 170:2374-2378. Van Kampen M, Urol Int 1998; 60:80-84. 


OBESITY XRT 
+ BMI> 30 kg/m2 PATHOPHYSIOLOGY 


+ Higher risk of post-op * Salvage RE (after XRT) 5 
complications e Effective option in carefully 
+ Wound infections, anastomotic selected patients * Bladder vs Outlet 
stricture, urinary incontinence e Increased risk of + Bladder 


: Epo oxic! continence for complications + DO, DUA, poor compliance 


+ 25% of men with BMI > 30 kg/m2 e Rectal injury, anastomotic * Outlet 
with PPI Difficulty with urethral stricture, PPI + ISD, BOO, ? Mobility 
hiastomosts: adverse medical + PPI in 25%-78% * Stricture, BOO - overflow 
+ DM, vascular * Nearly 50% AUS rate after * Consider pre-operative bladder dysfunction 


disease, HTN salvage RP 


+ Walin KY,. J Urol 2010; 183:629- + Sanderson KM, J Urol 2006;176:2025-2031 


633. 


BLADDER DYSFUNCTION EVALUATION 


e Pre-existing vs de novo 
+ Denervation, obstruction 
+ Post -op impaired contractility, poor compliance 
+ Previously thought to resolve by 8 months 
e Recent: | compliance in 1/3, persists in 28% at 36 mos 
+ Detrusor underactivity in 2, persists in 25% at 36 mos 


+ Giannantoni A, J Urol 2004;171:1563-1566. 
+ Giannantoni A, Eur Urol 2008, 54:657-664. 


History 
+ Pre-op continence, defecation 
+ Pharmacotherapy, other therapy 
+ XRT, TURP 
Physical exam 
* GU tract, neuro-urological 
+ $2-S4 segments - perineal sensation, PF contraction, BCR, DRE 


Urinalysis, PVR 


Freq, nocturia, incontinence episodes, voided volume, 24-hr output 
* Fluid intake, bladder capacity, freq of leakage 
+ 4-day diary = to 7 day diary 
+ Fosters compliance 


24-hr home-based pad test 
+ More reproducible than 1-hour test 
+ 24hr pad test easier to perform, can be standardized, 
* 1 hour test has its own advantages: no need for home test and water tight container 
* Schick E, Neurourol Urodyn 2003; 22:92-96. 
* Mouritsen L, Neurourol Urodyn 1989;8: 


e Persistent bladder dysfunction in significant minority even 
up to 3 years post-op 
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INDICATIONS FOR URODYNAMICS 


e Ask a question whose answer affects treatment 
algorithm or outcome 


Example: is there storage dysfunction? Bladder dysfunction? 


Post -op impaired contractility, poor compliance 
Is there SUI due to ISD? Or DO? 
* Or both? 
Is there BOO? 
* Could be answered with cystoscopy if there is a tight stricture 
Can the bladder contract adequately — E a f 
+ To permit emptying after sling placement? r r tte P/Q 
PdetQmax and 
Piso 


If there is no question, then UDS is not indicated 
+ Or if the answer does not affect the outcome 


LPP UDS — THE PUNCH-LINE 


+ ISD as sole cause in > 2/3 


carom: ¢ Isolated bladder dysfunction <10% 


correlated in men 
with PPI and can * Sphincter and bladder dysfunction 


___ beused coexist in 1/3 
interchangeably 


in men with PPI * Groutz A, J Urol 2000;163:1767-1770. 
Pressure Z 
(em. water) * Ficazzola MA, J Urol 1998;160:1317-1320. 
FIGURE 2. Correlation among leak point pressures. 
Filled circle, ALPP vs. RLPP (r = 0.79, P <0.001); open 
circle, ALPP vs. MUCP (r = 0.75, P <0.0001): triangle, 
MUCP vs. RLPP (r = 0.59, P <0.005). 


ef 
E 
č 


ComiterCV et al. Urol 2003 62: 75-78 


CHARACTERIZATION OF SUI CAN AFFECT DECISION ORIMANG RESELECTIONS REPOSITONINGIEST 


e Urethral mobility affects T-O sling outcome + Positive - (adequate coaptation) 
e Repositioning test 
+ Rehder P, Arch Esp Urol 62:860, 2009 
š Residual sphincter function affects sling outcome WilkcelesGkanck 
* Soljanik |, World J Urol 30:201, 2012 the perineum by 


the examiner during 


+ LPP 
* Success of urethral bulking higher in those with higher LPP urethroscopy, there 
is contraction of the 


e < 60 cm water predicts failure A 7 
+ Sanchez-Orliz RF, J Urol 158:2132, 1997 EUS + Negative (poor coaptation) 
+ Degree of urethral mobility varies in different patients 
e Comiter CV, et al, WSAUA, 2010 
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OPTIMIZING SLING RESULTS- 
SELECTING IDEAL PATIENT BASED UPON URODYNAMICS 


e Rule out obstruction 
+ BOO due to anastomotic stricture in 2.7%-20% 
+ Kundu SD, J Urol 2004, 172:2227-2231 
+ Kao TC, J Urol 2000, 163:858-864. 


+ Assess for DO 
+ D.O., low capacity adversely affects sling outcome 
+ Wamer JN, Neurourol Urodyn 2012, 31:1124-7 
* CritesMA, Urology 2011, 1:63. 
* Check contractility 
Detrusor Underactivity (DUA) relative contraindication to sling 
Potentially obstructive sling in pt with DUA poses risk of retention 
Sling is designed to prevent leakage with straining 
Therefore interferes with/prevents voiding by Valsalva 
In large cohort of men with PPI, no instances of prolonged 
retention in men with normal contractility 
+ Comiter CV. Neurourol Urodyn 2005; 24:648-653. 
Versus rates of 2% to 21% in cohorts without UDS 


SHOULD WE USE SIMILAR OUTCOME MEASURES AFTER SURGERY? 


+ Men are generally dry before RRP 
+ Thus wearing a pad after is a major deterioration 
+ Very rarely are LUTS improved with RRP 


+ Men are always wet before PPI surgery 
+ Improvementis likely 
+ Worsening is unlikely 
+ Pad free or dry may be difficult (and unnecessary) 
+ HRQOL has not been shown to differ in men with and without 1 
pad per day use following SUI surgery 


+ Set reasonable expectations — 
* Pad free during non strenuous activities 
+ Need pad during straining 


DEFINING SUCCESS - ACCORDING TO THE FDA (AT 12 MONTHS) 


* Objective: change in 24-hour pad weight 

+ Cured: Dry, < 1.3 g on 24 hour pad test 

+ Very Much Improved: <12 gm or 90% reduction in 
pad weight 

+ Much Improved: 50% - 89% reduction of pad 
weight 

+ Improved: 25% - 49% reduction of pad weight 

+ Failed: < 25% reduction of pad weight 


+ Subjective: PGI-I score post implant 
+ Very much better 
+ Much better 


+ Secondary endpoints: 
+ ICIQ and UCLA-RAND Incontinence Index 
* Change in pad use 
+ Device and procedure related adverse events 
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DEFINING OUTCOME- DEFINING CONTINENCE 


* Can only optimize if we can define/measure success 


+ Defining continence after RRP — in the literature 

* Total control/perfect continence/dry 

* Occasional leakage, no pad 

* <1 pad per day 

+ 1/3to % of men who do not wear pads will have occasional leakage 
of urine 

+ Wallerstedt A, et al. J Urol 187 196, 2012 
+ Rodriguez E et al, Urology 67: 785, 2006. 


+ HRQOL strongly correlates with level of leakage 
+ Wearing 1 pad (even if ‘security’ pad) 
+ Negatively affects QOL vs wearing no pad at all 
+ Liss MA, et al: J Urol 183:1464, 2010 


WHAT OUTCOMES MEASURES ARE 
APPLICABLE AFTER PPI SURGERY? 


+ Subjective 
+ Patient Global Impression of Improvement (PGI-l) 
+ Preferred subjective measure of success 
+ Worse, same, better, much better, very much better 
+ Much better & very much better = success 
+ FDA, SUFU 
* Objective 
+ Pad weight 
+ 24 hour pad test 
* 1 hour pad test (ICS) 
+ Pad use 


+ What is cure vs success vs failure? 
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AUS advantages 


CIRCUMFERENTIAL DISSECTION CIRCUMFERENTIAL COMPRESSION 

+ Predictable success 
+ Regardless of degree of SUI 

* Best choice for XRT 
e Best choice for revision surgery 
* Long term data 
e Minimal postoperative pain 
¢ Detrusor overactivity 


+ No adverse effect on outcome 
+ Lai HH et al. Urol 2009, 73: 1264-1269 


* Poor detrusor contractility 


+ No adverse effect on outcome 
+ Lai HH et al. Urol 2009, 73: 1264-1269 


RATE OF AUS FAILURE EARLY FAILURE 


—— Infection 

—- Erosion 

—— Atrophy 

—— Mechanical 
+— Surgery 


+ Early (persistent incontinence) 


Cuff is too large/loose 
Improper reservoir pressure 
Device puncture / fluid leak 
Detrusor overactivity 

Poor compliance 


Urinary retention 
50 75 100 125 150 175 


Ti th: 
ine (months) Ideally use a 4.0 to 4.5 cm cuff 


At 5 years — 25% of the cohort had undergone revision surgery / removal 61 -70 cm H20 reservoir 


At 7.5 years — 50% of the cohort had undergone revision surgery / removal 


Lai HH et al. J Urol 2007 177: 1021-1025 


IMAGING 


+ A pressure differential of 40cm H20 or 
less suggests sphincter malfunction 
* Radiograph (if contrast used) 


AUS disadvantages 


* Pt need to manipulate pump 
* Erosion rate 
e Infection rate 
e Revision rate 
e 21% at 5 years 
e 50% at 10 years 


e Worry about catheterization 


LATE FAILURE 


Device malfunction 

Urethral Atrophy 

Urethral Erosion 

Detrusor Overactivity 
Decreased Bladder Compliance 


Inadvertent Device Inactivation 


UPP (CUFF ATROPHY) 


AUS ON 


+ Determine reservoir and pump filling 
+ Do both open and closed 
+ Theoretic risk of crystals with contrast if mixed improperly 


+ Ultrasound 
+ Examine for fluid in reservoir 


+ IF MISSING FLUID THIS SUGGESTS A LEAK 


+ However only 2cc of leak can lead to malfunction (HARD TO 
SEE) 
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+ My thought. 
+ IfLPP/MUCP less than 60cm H20 then 
a problem 


AUS OFF 


MUCP = 120 
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URETHRAL EROSION URETHRAL ATROPHY 


e Remove all hardware New site 
Transcorporal placement 
. Downsize cuff 
e Attempt to repair urethra / capsule + 3.5. cm cuff now available 
* No increased risk of erosion compared to larger cuff ! 

e 16 F catheter for 3-4 weeks (16 F) Double cuff 

+ Usually second more proximal 

* Need to increase fluid in reservoir by 2 or 3 cc's 

* Increased risk of complication compared to single cuff 2 
Urethral wrap 

* One small case series — 5 of 8 patients failed 3 


e Redo surgery 6-24 weeks later 
O Cystoscopy first to rule out stricture 
O New site 


OTranscorporal ? 
Increased reservoir pressure 


1) HudakSJ et al. J Urol 2011, 186: 1962-1966 2) O'Connor RC et al. Urol 2008, 71: 90-93 
3) Trost Let al. Urol 2011, in press 


SLING — MECHANISM OF ACTION 


The good news is... The bad news is... 


+ 1 ppd rates 59-90% e Explantation 7-17% The principle of continence/urethral support is similar for 
+ Perez, Webster, J Urol, 1992 + Gousse, et al: J Urol, 2001 all slings 


+ Gomha, Boone, J Urol, 2002 . . . . . 
+ Pad free 10-72% e Mechanical Failure e elevation and suspension of the pelvic floor muscles 


+ Marins,Boya, J Urol, 1995 +Urethral atrophy 8-45% * passive compression of the urethra 
+ Litwiller, et al, J Urol, 1996 * Lai, et al, J Urol, 2007 


* Satisfaction rates 87-90% e Sustained sling tension is necessary for continence 
+ Haab, et al: J Urol, 1997 e Over-correction with consequent urinary retention 


+ Lai, et al: J Urol, 2007 


+ Eliott Barret, J Urol, 1998 e Under-correction with recurrent incontinence 


7 AUS most Prea lany o * Balance of continence, adequate emptying, patient 
gery satisfaction. 


e Largest body of literature 
with long term success 


THE EVOLUTION OF THE SLING — NON ADJUSTABLE QUADRATIC SLING - VIRTUE 


f 


~a 
WA F 
+ Relocates proximal urethra — non mes! 


compressive 7 =| Ne + Inferior (trans-obturator, TO) extensions - 1.5x 22.5 cm 
Ven 4 $ 
1 


+ Has minimized surgical invasiveness + Superior (pre-pubic, PP) extensions - 1.5 x 25 cm 
*T-O component relocates proximal urethra 
Absence of compression by sling 


* Perineal Bone Anchored Sling * P-P component broadly compresses perineal urethra 
7 * Avoids bone anchors 
+ Slippage of sling off bulbar urethra not possible 
+ Due to pre-pubic component 

+ Further evolution to “Fixation” 

+ Improved subjective (PGI-I and 
a ee objective (pad weight) results 
* Quadratic Sling + Prevents early loss of efficacy 

+ Relocate proximal urethra and 

compress perineal urethra i + Comiter, Urology, 2014 


+ Transobturator Retroluminal Sling 5.5 ae cm large pore monofilament polypropylene 


+ Compresses perineal urethra 
+ Excellent fixation with bone anchors 
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I-STOP TOMS ADJUSTABLE SLINGS- ALTERNATIVE FOR 
RECURRENT LEAKAGE 


+ Outside-in trocar passage 

+ Sling arms withdrawn on either side 

+ Pulled firmly and sutured to bulbospongiosus 
* Perineal body not dissected 


Grise, Urology, 2012 REMEEX 


BONE-ANCHORED SLING RESULTS — 24 MOS. 
MEAN F/U — AUTHOR-DEFINED SUCCESS See ne 


(months) _|(%) 
Rehder 118 12 74 91 9 
Ullrich ‘Synthetic 92 (2010) 
2004 Grise 122 12 87 13 
Stern Synthetic 68 (2011) 
2005 Bauer 126 27 75 25 
a Synthetic 74 (2011) 
or organic 

Comiter Synthetic 85 Cornel 35 12 54 46 
2005 (2010) 
Migliari Synthetic 63 Cornu ai 78 22 
2006 (2011) 
Fischer Synthetic 58 Chaparro 24 65 35 
2007 
Giberti Synthetic or i 

2008 organic 70 ed 56 Ly 


Guimaraes Synthetic 88 at 12 79 21 
2009 

Carmel Synthetic 76 Rehder 36 77 23 
(2009) (2012) 

Athanasopoulos Synthetic 81 Collado 26 80 20 
12910) (2013) 


ADJUSTABLE SLING RESULTS — AUTHOR DEFINED VIRTUE MALE SLING RESULTS — PGI-I MUCH AND 
VERY MUCH BETTER 
90% 


Moreno- z ATUS 
Sierra 
2006 
Romano Argus 
2006 
Romano Argus 
2009 
Hubner Argus 
2011 
Bochove- ‘Argus 
Overgtaauw 
2011 

Paes ENS Only difference 
Sousa- REMEEX is fixation - 
Escandon which has 

2007 solved the 
Jimenez REMEEX n a 
2010 hrr sling failure 
Hoda ATOMS é Weeks 3 Moths 6éMonths 12 Months 

2013 


= Virtue g 
E Virtue 


Percentof Subjects 
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RISK FACTORS FOR SLING FAILURE 


e Historical Risks + Urodynamic Risks 
+ Prior AUS + Low MUCP 
+ XRT + Low ALPP 
e Prior urethral stricture e Low functional urethral length 
+ Presence of DO 
+ Repositioning Test 
+ Weak residual sphincter function 
+ Incomplete closure of sphincter 
+ Surgical Technique 
+ Failure to tunnel sling 
+ Poor sling/suture fixation 
+ Surgeon inexperience 
+ Non-familiarity with new technique 


+ Degree of Incontinence 
+ Higher pad weight 
+ > 200 g/24 hrs 
+ > 450 9/24 hrs 
+ Higher pad use 


“Comu JN, et al: BJUI2010:108:236 
“Soljanikl : World J Urol 2012 30:201 
“Crites MA, et al: Urology 2011 
«Fisher MC, J Urol, 2007 
+Comiter, Curr Opin Urol, 2007, 2015 


OPTIMIZING PT SELECTION - URETHRAL REPOSITIONING TEST 


a s 
With elevation of the 
perineum 
by the examiner during 
urethroscopy, and by sling 


tensioning, there is 
contraction of the EUS 


SLING FIXATION IS VITAL 
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MAIN RISK FACTOR FOR FAILURE... 


Most of the aforementioned factors 


equate with worse ISD 


e History: severe leakage 
e XRT, brachytherapy, cryotherapy 
e Pad test: high volume 
e UDS: low MUCP, LPP 
e Negative repositioning test 


«With suboptimal urethral compression 


OPTIMIZING RESULTS — 
REPOSITIONING TEST - PROGNOSIS 


Positive test: sphincter closes concentrically during 
repositioning 


+ Lengthening of zone of coaptation by > 1 cm 


* Rehder P, Arch Esp Urol 62:860, 2009; Soljanik!, World J Urol 30:201, 2012 


Positive in 81.5% 
* 83% cure/no pads 


Negative in 18.5% 
+ 25% cure/no pads 


+ Bauer RM: Urol Int 2013, 90:334 


Correlates to Marshall test in women 
Urethral mobility affects T-O sling outcome 


VIRTUE MALE SLING 
RESULTS — PGI-I MUCH 
AND VERY MUCH BETTER 


Median % | 
Weight 
100.00% 
90.00% = —_ 
80.00% 
70.00% 
60.00% 


50.00% 


Percentage of Subjects 


40.00% 
30.00% 


Reduction in Pad 
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TREATMENT OPTIONS FOR RECURRENT 
INCONTINENCE AFTER SLING 


EVALUATION OF PERSISTENT PPI FOLLOWING SLING 


e History and Physical Exam 
* Did original sling work temporarily? 
* Timing of recurrent incontinence 
+ Stress vs urge 
+ Demonstrate leakage during strain 


Periurethral bulking injection 
Place second transobturator sling 
+ Remove sling 
+ Leave sling in situ 
Place quadratic sling 
e Remove sling 


+ Urodynamics 
+ Only if there is a questions whose answer changes treatment 


+ Bladder vs outlet leakage pan a 
e Contractility + Leave sling in situ 


+ If considering a more compressive/quadratic or adjustable Place adjustable sling 
sling + T-O or Retropubic 
+ Uroflow/PVR can rule out obstruction/incomplete emptying Place artificial urinary sphincter 
* Cystoscopy — * Remove sling 
+ If stricture is suspected + Leave sling in situ 
+ If erosion is suspected 
ProACT 


REPEAT T-O SLING FOR RECURRENT PPI 
SALVAGE T-O SLING FOR RECURRENT PPI 


+ 35 patients with mild-moderate SUI After 16.6 months following repeat 
after failed first RTS sling: 


+ After 6 months following repeat sling: ~ eee (10 of 29 patients) - no pad 


— 45.5% (15 of 33 patients) - no pad use — 37.9% (11 of 29 patients) - 1 dry 


18 patients: Failed early (10), Failed late (8) (>12 months) 
At 6m - success ( 72%), Dry (50%) 


— 30.3% (10 of 33 patients) - 1 dry 
"security" pad 

— 3% (1 of 33 patients) - 1 wet pad 

— 6.1% (2 of 33 patients) - 2 pads 


"security" pad 
— 3.4% (1 of 29 patients) - 1 wet pad 
— 3.4% (1 of 29 patients) - 2 pads 
— 10.3% (3 of 29 patients) - pad 


At 17 m- success ( 56%), Dry (39%) 
At 6 m, Late primary failure had better outcome than early (75% vs. 30%; p= 
.031) 


reduction 250% 


-3% [i of 33 patients) - pad reduction 
250% — 10.4% (3 of 29 patients) -failure. 


Conclusion: Salvage AdVance male sling is a viable option after a failed 
= 12.1% (4 of 33 patients) - treatment primary male sling especially after a prolonged efficacy period. 
failure Conclusion: Repeat sling is an 


effective option after failed first sling. 
Martinez et al. UROLOGY. 2015: 85(2): 478-82 


Soljanik et al. Eur Urol. 2010 Nov;58(5):767-72. 


REVISION (QUADRATIC) PEARLS 


Imbrication of prior sling 
Place #1 Prolene plication sutures 
superficially into fibrous mesh 
e Similar to penile plication 
imbrication sutures 


RE-SLING (T-O) PEARLS 


Dissect corpus spongiosum distal to sling 
e Virgin plane 

Identify distal aspect of sling 

Right angle clamp around sling arms 


Three sutures 
+ Initial suture at base of inverted 
mesh triangle 
+ Leading edge of sling 
+ Rubin RS, et al: Transl Androl Urol, 2017 


* Transect sling arms and excise sling off 
urethra 
+ Repair corpus spongiosum with 
absorbable suture aes 7 
Tensioning via RLPP 
+ RLPP measurement and sling 
fixation improves sling outcome 
+ 70% vs 39% much/very much better 
at 25 months 
+ Sourial MW, et al: CUAJ, 2017 
+ Comiter, et al, Urology, 2015 


Pass new trocars and place sling slightly 
distal to first sling 
* Chung ASJ et al, Trans! Adrol Urol, 2017 
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AUS AFTER SLING FAILURE 


, + With prior T-O sling or BAMS 
+ Small case series * Place AUS trans-scrotally or more distally through 
perineo-scrotalincision 


+ Plenty of personal experience Brevi i in ği dicii 
. i + Previous sling neither renders surgery more difficul 
Cure/improye BOA. 20% nor affects AUS success oe Y 


NO; aha i ethereal + Comiter, Neurourol Urodyn, 2005 
a A METATA i + Staskin and Comiter, Campbells Urology. 2006 
i + Proximal sling acts a pseudo double cuff 
+ With prior quadratic sling 
* Divide sling 
+ Comiter, Urology, 2015 


RADIATION AND MALE SLING 


+ Bulbourethral Northwestern Sling 
+ Prior irradiation was the only identified factor that predisposed 
to sling failure 
+ Without radiation — 68% success (37/59) 
+ With radiation -29% success (2/7) 
+ Schaeffer AJ, J Urol, 1998 
+ Bone anchored male sling (BAMS) 
. Previous full-course EBRT decreases efficacy of bulbourethral 
sling 
+ Castle, 2005; Onur, 2004; Comiter, 2004 
+ Generally 75% BAMS success without XRT 
+ Generally < 50% BAMS success with XRT 


* Quadratic sling 
* Scant data 
+ Trial did not exclude men with XRT 
+ No difference in outcome with and without XRT 
+ Comiter, Urology, 2014 


AUS AND XRT 


+ Erosion 
+ Generally agreed higher erosion rate 
e Risk of erosion has not diminished despite improvement in XRT technique 
+ Hird AF, Radomski SB, Can Urol Assoc J, 2015 


+ Mixed data on continence 


+ But with revisions, ultimate success rate is similar 
+ Hoy NY, Rourke KF, Urology, 2015 
+ Mottet N, et al, Urol Int, 1998 
+ Recommended to use lower pressure reservoir and/or prolonged deactivation 
* Martins FE, Boyd SD, J Urol, 1995 


RECENT APPROVAL OF PROACT 


+ 10 patients with persistent incontinence after male sling 


+ At 6 months, all 10 patients dry. 
+ Al Najar, et al, Can Urol Assoc J, 2011 


Os pubis ( 


lehnert, et al: J Urol, 2q 


RECENT PUBLICATION: RETROURETHRAL SLING +/- XRT 


Overall 37 patients, avg f/u 17.3 months 
19 (51.4%) dry, 10 (27%) improved, 4 (10.8%) failed 


No XRT 
Cure 63.3% 
Improved 26.7% 
No change 6.7% 
Worse 3.3% 


Success 90% 
Failure 10% 


XRT 
Cure0% 
Improved 28.6% 
No change 28,6% 
Worse 42.9% 


Success 28.6% 
Failure 71.5% 


Torrey et al: Urology 82:713, 2013 


Trans-Obturator Sling 
Advantage over Quadratic Sling 


+ Easier Technique 


+ Faster surgery 
+ Lowers infection risk 


+ Potentially less pelvic pain 
* No pain from pubic rami under 
tension 


+ Detrusor hypocontractility not a 
contra-indication 


Quadratic Sling 
Advantages over T-O sling 


Dual mechanism of action 
* T-O-urethral elevation/relocation 
+ P-P — urethral compression 
Quadratic fixation more reliable than 
2-point fixation 
Broader compression 
+ Potentially more efficacious for 
more severe leakage 
Inside-out passage minimizes risk of 
urethral injury 
Efficacious for more severe leakage 
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Trans-Obturator Sling Quadratic Sling CLINICAL SCENARIOS WHERE AUS IS PREFERRED 
Disadvantages Disadvantages 


High volume SUI 
+ > 450 g/day 
+ Fischer et al 2007 


* Not proven for severe e High failure rate if fixation fails 
Prior AUS 


ea meee x More pain than retroluminal * Sling with poor success post AUS 
* Outside-in passage sling + Tuygan et al, 2009; Comiter et al, 2002; Castle et al, 2005 
theoretically risks urethral injury * Need normal detrusor 


e Urinary retention rate 3-21% contractility Dr. or Patient Preference/Predictable success with AUS 
+ Best chance of “cure” 


* Needs to be incised/excised * 90% satisfaction with AUS regardless of degree of incontinence 
prior to AUS 
History of radiation 


* Sling offers lower rate of success 
* Castle et al, 2005; Onur et al, 2004; Comiter et al, 2004 


SLING IS PREFERRED FOR MOST PATIENTS WHAT SHOULD YOU OFFER ¢ 
WITH MILD TO MODERATE LEAKAGE 


+ Best to offer what is best, or either if either is OK 


K r y + ISD, weak bladder --- AUS (consider T-O sling if mild) 
+ Intermediate term data with male sling eseve incontinence = AUS 


r Sling equally efficacious with lower rate of severe * Unlikely to have predictable success with T-O sling 
complication In patients with mild-moderate SUI * Quadratic sling should be considered for severe leakage if patient refuses AUS 
+ If they have not failed previous AUS, no xrt, normal bladder contractility + Moderate leakage, normal bladder -- Quadratic sling 


+ 6" ICI, 2018 + AUS still OK after sling failure 
* Sling contra-indicated after AUS failure 


* Patients generally choose sling over AUS + Mild incontinence --- T-O sling 


* When given a choice, 92% choose sling + XRT — AUS 
+ When recommended AUS, 25% still choose sling + Revision surgery - AUS 
+ Kumar A, et al: J Urol, 2008 
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Urinary Fistula in Female Pelvic Disclosures 
Reconstruction 


Grant for “Hope of Hope” 


Nothing to disclose 


6ICS News Education Members Public 


ICS Education Committee 
Reports to ICS Board of Trustees 


Comprehensive Review of Urology — 7 
August 7", 2018 


Chair of Education 
Committee for ICS 


Elise J.B. De, MD 
Massachusetts General Hospital 


‘ ; Fistula 
Obj ectives Definition: Abnormal communication 
between two epithelialized surfaces 


À 3 F Vesicovaginal fistula 
e Diagnosis and management of Fistula g 


Recto-vaginal fistula 


Factors impacting fistula Urethrovaginal fistula 


e Surgical principals surrounding repair Ureterovaginal fistula 


Vesicouterine fistula 


Anal” Sphincter Pectinate Anal ~ Anal 
fistula muscles line crypt fistula 


Fistula Biology Vesicovaginal Fistula - History 


All types share a common etiology s Egyptian times 


— First mentioned in the Ebers Papayrus 


Ischemia / Necrosis ; F 
/ ¢ Advised against attempts to treat 


— Macrovascular y : 
— Microvascular — Noted in mummy of Queen Henherit 2050 B.C. 
— Infectious 


Impaired Healing e Avicena in 950 A.D. 


Poor Nutrition — Noted correlation between prolonged labor and fistula 


Inflammation 


e Renaissance Period 
Pressure differential between compartments in context of decreased — Term ‘Fistula’ coined by Luiz de Mercado in 1597 
pesstance — Surgical treatment: topical silver nitrate (~ universal failure) 


Epithelialization of mature tract — Falto:1st successful repair late 1600s 
¢ denudation of tract and re-approximation using sharpened swan quills 


493 


Copyright © Oakstone Publishing, LLC, 2018. All Rights Reserved. 


Vesicovaginal Fistula - History 


1852 Sims 


— successful closure using leaden and silver suture with drainage catheters on his 30th attempt, a 
slave by the name of Anarcha 


1861 Collis 


— introduced the concept of a layered closure 


1890 Trendelenburg 


— pioneered the Transabdominal approach 


1914 Leguen 


— developed the Transvaginal approach 


1920 Martius and Garlock 


— developed the concept of interpositional tissues 


1954 Falk and Trancer 


— recommended routine use of urinary catheter drainage 


Obstetric Fistula 


EDUCATION EXHIBIT 


F Fistulas in Malignant 
Gynecologic Disease: 
Etiology, Imaging, and 
Management! 


RadioGraphics 2009; 
F 29:1073-1083 
omom Pre No . 
oo R 


stage IV primary cervical squamous cell cancer complicated by vesicovaginal fistula in a 
62-yearold woman with postmenopausal bleeding and urinary incontinence. 

T2: fistula is typically seen as a high-signal intensity, fluid-filled communication. Short inversion 
time inversion-recovery (STIR) images may provide even more elegant depiction. 


Etiology of Vesicovaginal Fistula 


* Developing Countries + Industrialized Nations 


e 75% due to injury at the time of 
gynecologic, urologic, or other 
pelvic surgery (Tancer, 1992). 


¢ Birth Trauma 
— Prolonged Labor 


— Tissue necrosis of bladder 
base and urethra with 
substantial tissue loss Most commonly -Inadvertent 

suture incorporation of vaginal 

cuff tissue into an unappreciated 


e Bilharziasis bladder wall injury 


Tissue necrosis promotes fibrosis 
and induration 


Tancer ML: Observations on prevention and management of vesicovaginal fistula after total hysterectomy. Surg Gynecol Obstet 1992; 175(6):501-506. 
Wall LL: Obstetric fistulas in Africa and the developing world: new efforts to solve an age-old problem. Womens Health Issues 1996; 6(4):229-234, 
Harris WI: Early complications of abdominal and vaginal hysterectomy. Obstet Gynecol Survey 1995; 50:795-805. 


Other Causes 


Radiation 

Malignancy 

GI Surgery such as Low Anterior Resection 
Inflammatory Bowel Disease 

Urinary Tuberculosis 

Foreign Body 


— Pessaries 
— Birth Control Devices - IUD, Diaphragms 


Autoimmune diseases such as Behcet’s (vasculitis-related bladder 
wall necrosis) 


CO2 Laser Ablation of Cervical Lesions 
Pelvic Fracture (2%) 


GU Injuries and Hysterectomy 


e Ureteral Injury: 6.2/1,000 cases 
e Bladder Injury: 10.4/1,000 cases 


e Incidence of VV fistula after Hyst: 0.1% 


— 1/1300 
e Highest in Laparoscopic (1/455) 
e Lowest in Vaginal (1/5636) 
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Ureterovaginal Fistula 


e 10% risk of simultaneous ureteral component 


onana 


e Ureter most likely to be injured at Is 
— Level of infundibulopelvic ligament 
— Ligation of uterine vessels 


Presentation of Fistula 


Usually within 7-21 d 
Incontinence 
— Pseudo-Stress 
— Vaginal Voiding (urethrovaginal fistula) 
— Continuous Incontinence — not always 
Tleus 
Pain (ureterovaginal) 
Hematuria 


Vesicouterine: incontinence, amenorrhea, 
cyclical hematuria 


Work-up 


e Physical Examination 
— Fluid pooled at cuff 
— Identify presence and location of fistula 
— Assess vaginal capacity 
— Evaluate for induration or fibrosis 
— Rule-out pelvic organ prolapse 


° Dye Testing (may combine) 
— Tampon Test 
e Oral Pyridium shows as orange on tampon 
— Bladder Instillation 
e With methylene blue or sterile milk 
e Better test for localization 
— Combination can help with ureterovaginal 
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Risk Factors for VV Fistula 


Diabetes 
Smoking 
Prior Caesarian Section/Previous Pelvic Surgery 
PID or Concurrent Infection 
Endometriosis 
PVD 
Concurrent Infection 
Malignancy 
Trauma 
Pelvic Radiation 
— Can be seen up to 20 years after irradiation 


Differential Diagnosis of Post- 
Hysterectomy Vaginal Drainage 


Fistula 
Posthysterectomy Pseudoincontinence 
— (leakage of peritoneal fluid from a vaginal cuff sinus tract) 
Fallopian Tube Drainage 
Lymphatic Fistula 
True Incontinence 
— Detrusor Instability 
— Poor Bladder Compliance 
— Stress Incontinence 
Vaginal Secretions 
Vaginal Infections 
Vaginal Voiding 


Work-up 
Cystoscopy 


— Demonstrates size, location, multiple 

— Assesses for edema and necrosis 

— Allows for biopsy if question of malignancy 

— Can be combined with dye testing e.g. Indigo Carmine 


Routine preoperative ureteral imaging 

— RTGP 

— IV Urography 

— RUS misses up to 20% of ureteral injury 
Assess induration, fixation to bone 


Dual balloon catheter (Trattner catheter) 


EUA 
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Radiographic Evaluation 


VCUG 


— Evaluates for complicating factors such as reflux, 
cystocele, urethral involvement or urethral 
diverticulum 


Retrograde Pyelogram 


— Highest diagnostic accuracy for evaluation of ureteral 
involvement 


MRI 


Urethral Fistula 


Etiologies: 
— Anti-incontinence procedures (mesh) 
— Gynecologic surgery 
— Low Anterior Repair 
— Urethral Diverticulectomy (most common) 
— Urethral catheter trauma 
— Prolonged obstructive labor 
— Pelvic fracture trauma 


Often not apparent until after foley catheter removed 


Pre-Op Endoscopic Evaluation 


Cystoscopy 


Retrograde Pyelograms 


Speculum Exam with: 
— Lonstar Retractor 
— Methylene Blue 


Plan Formal Repair Thereafter 
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Urethrovaginal Fistula 


Urodynamics in Fistula Patients 


e Advised by many (including this author) 


— Fistula formation (and recurrence) may be related to 
bladder factors 


— If further surgical therapy is indicated, can be planned 
simultaneously 


e Over half of women have concomitant findings 
— Ina study by Hilton et al. in 1998 
* 47% had stress incontinence 
¢ 44% had detrusor instability 
¢ 17% had poor bladder compliance 


Obstetric Fistula 


Prior to 1900, the most common cause of VVF in the U.S. was 
obstructed labor (Stothers et al, 1996) 


In the developing world, VVF most commonly occur as a result of 
prolonged obstructed labor due to cephalopelvic disproportion, with 
resulting pressure necrosis (Arrowsmith et al, 1996) 


“Obstructed labor injury complex”: urethral loss, stress 
incontinence, hydroureteronephrosis, renal failure, rectovaginal 
fistula, rectal atresia, anal sphincter incompetence, cervical 
destruction, amenorrhea, pelvic inflammatory disease, secondary 
infertility, vaginal stenosis, osteitis pubis, and foot drop 
(Arrowsmith et al, 1996). 


Arrowsmith SD: Genitourinary reconstruction in obstetric fistulae. J Urol 1994; 152(2 Pt. 1):403-406 
Stothers L, Chopra A, Raz S: Vesicovaginal fistula. In: Raz S, ed. Female urology, 2nd ed. Philadelphia: WB 
Saunders; 1996:490-506. 
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Obstetric Fistula 


Some estimates place the worldwide prevalence as high as 2 million 
women worldwide. 


In some rural areas of Africa, the fistula rate may approach 5-10 per 1000 
deliveries, which is close to the maternal mortality rate in Africa. 


An estimate of up to 500,000 new cases of obstetric fistula occur 
throughout the world annually (Hilton, 2003), although the total morbidity 
from obstructed maternal labor has been estimated to be in excess of 5 
million individuals annually (Kelly, 1991) 


96.5% of 932 VVF seen at a single hospital in Nigeria over a 7-year period 
were temporally associated with labor and delivery (Wall et al, 2004). 


Wall L, Arrowsmith S, Briggs ND, Browing A, Lassey A. The obstetric vesicovaginal Fistula in the developing world. 
In: PA, LC, S K, AW, editors. Incontinence. Paris: Health Publications; 2005. p. 1403-54. 

Wall LL: Obstetric fistulas in Africa and the developing world: new efforts to solve an age-old problem, 

Womens Health Issues 1996; 6(4):229-234. 


United Nations Population Fund (UNFPA) and the 
United Nations International Children’s Educational Fund (UNICEF) Survey: 


e Each African country surveyed had only one emergency 
obstetric center per 500,000 inhabitants 


e Only 8-35% of women with complications during labor 
received care at an appropriate facility 


° Even when the patient arrives at the facility, good care is not a 
guarantee. Most emergency care requires payment. 


Lewis G, deBernis L, editors. Obstetric fistula: guiding principles for clinical management 
and programme development. Geneva, Switzerland.: WHO; 2006, p. 78. 
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Fistula Worldwide 


e Cephalopelvic disproportion: 
— Fetus is impacted 3 to 5 days 


— Fetus dies 85% of the time leading to softening and 
delivery 


— The woman, if she survives, can be left with a fistula 


e Other etiologies: 
— Trauma 
— Sexual abuse 
— Coital injury in child brides 
— Female genital mutilation 


Hilton P: Vesico-vaginal fistulae in developing countries. Int J Gynaecol Obstet 2003; 82(3):285-295 
Kelly J: Fistulae of obstetric origin. Midwifery 1991; 7(2):71-73 


Maine’s Three Delays 


1-Delays in the decision to seek care influenced by socio- 
economic and cultural factors (need to obtain permission 
from a husband or male family member to seek care) 


2- Delayed arrival at the health facility (Road conditions, 
transportation and communication deficiencies ) 


3- Delayed provisions of adequate care at the facility may 
be due to lack of staff, supplies, or electricity or inability to 
reach a surgeon 


Fistula 


+ Estrangement from spouse / social life. Patients often live with willing 
relatives 


In addition to discomfort from the continuous soiling, these women are 
often rejected by their husband, their family and their community. They 
cannot use transportation, walk for long periods of time, stand outside with 
friends, cook, participate in social and religious events, or go to the mosque 
or church. 


Since most of these women are left without children, they feel that they 
cannot fulfill their role as a woman, a wife or a mother. Most have trouble 
finding work. The combination of social and economic forces in many of 
these cases compounds the woman’s preexisting poverty, and 
malnourishment is the rule. These physical and psychological factors 
impact the success of surgery in the percentage of women who find 
treatment. 
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Incidence & Risk factors Setting for Delivery 
Obstetric fistula 


Between 0.1% to 1.5/1,000 deliveries in rural areas. e Wife lives with husband’s family 
Major risk factors appear to be: 

Age at first marriage 

Short stature 

Pregnancy with a male child 

Failure to attend antenatal care 

Low socio-economic status 

Low social class 

Lack of employment and illiteracy. 


e Mother in law or 1* wife attends delivery 


e Distance to C section is 1 day walk 


Ourbonon - far from the road. 


Plumbing 
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Leadership 


Many Developing Facilities Lacking 
Hospitals Diagnostics 
— Urodynamics 
-CT 
— MRI 
Medications 
— Anticholinergics 
— Antibiotics 
— Botox 
Supplies 
- CIC 
— Irrigation (e.g. Augment 
Centre Medical avec Antenne Sophisticated techniques 
Chirurgicale (C.M.A.) de Boromo — Augment, Catheterizeable stoma, AUS 
Physiotherapists/ Nurses 
— Voiding dysfunction not addressed 
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Facilities 


500 


Int Urogynecol J (2015) 26:749-755 
DOI 10.1007/s00192-014-2575-7 


ORIGINAL ARTICLE 


Validation of a culturally compliant voiding platform 
for urodynamics in African vesicovaginal fistula patients 


Ali Borazjani + Helina Tadesse + Fekade Ayenachew + 
Howard B. Goldman + Margot S. Damaser » L. Lewis Wall 


Only the heel-to-heel distance 
(H-H) measure of posture 

was significantly increased on 
the platform compared 

with on the ground. 
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Management 


Cystoscopic Treatment 


° Fulguration 


— 73% success rate with fistulas <3mm in size 
e 2 weeks of catheter drainage post-op 
e -Stovsky 1994 


* Cystoscopically placed suture closure 
described by McKay in 1997 


— Has not gained popularity 


Fistula Repair 
Standard Principles 


First operation is best chance 
Ureters should be evaluated identified and protected 
Fistula should be widely mobilized, closed without tension 


Repair must be water-tight and infection free 


Martius flap or other graft should be considered in complex cases. 


Evaluate sphincteric mechanism (anti-incontinence ?later). 
Associated Vagino-rectal fistulae (repaired simultaneously + colostomy). 


After repair, drain 10-14 days 
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Conservative Management 


e Urethral Catheter Drainage and Anticholinergics 


e Success less likely with 
— mature tracts (>7 d) 
— Large defects > 5-10 mm 
— Malignancy or radiation 


e Success rate 2-20 % 
— Trancer 1992 
— Dmchowski 2006 
— Telinde’s Operative Gynecology 7™ ed. 1992 


Fibrin Glue 


Use of fibrin glue as an interpositioning layer during 
the vaginal anatomical repair of complicated vaginal 
fistulas 


Alternative to the use of Martius flaps 
interpositioning. 


Decreases operative time and adding simplicity to the 
already complicated procedure are additional values 
of using this procedure. 


Safan A, Shaker H, Abdelaal A, Mourad MS, Albaz M. Fibrin glue versus martius flap 
interpositioning in the repair of complicated obstetric vesicovaginal fistula. A prospective 
multi-institution randomized trial. NeurourolUrodyn. 2009;28(5):438-41 


Simple Fistula 


20% of obstetric fistulas are simple. 
Less than 3 cm in diameter 

No or only mild scarring 

Do not involve the urethra. 


Johnson K. Int J Gynaecol Obstet. 2007 Nov;99Suppl1:122-9. 

Naidu PM. J ObstetGynaecol Br Emp. 1962 Apr:69:311-6. 

Aziz SA. J ObstetGynaecol Br Commonw. 1965 Oct:72(5):765-8 

Ashworth FL. West Afr Med J Niger Med Dent Pract. 1973 Apr;22(2):39-43 
Waaldijk K. The (surgical) management of bladder fistula in 775 women in northem Nigeria [Doctoral]. Utrecht, Netherlands: Utrecht; 1989. 
Arrowsmith SD. J Urol. 1994 A 2 Pt 1):403-6. 

Krishnan RG. J ObstetGynaecol Br Emp. 1949 Feb:56(1):22-7. 

Abbott DH. East Afr Med J. 1950 Mar:2763):10 

LaveryDW. J Obst col Br Emp. 1955 Aug:62(4):530-9. 

Mahfouz N. J ObstetGynaecol Br Emp. 1957 Feb:64(1):23-34. 

Hamlin RH, Nicholson EC. Ethiopian Medical Journal. 1966:4(5): 189-92. 
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Complex Fistula Classification 


> 4-5 cm in diameter wa TYPE 1: NO URETHRAL INVOLVEMENT 
Involvement of urethra, ureter, rectum —> 


Juxtacervical — with incomplete visualization a 
of the superior edge TYPE lA: PROXIMAL URETHRAL INVOLVEMENT 


Previous Failed Repair 


TYPE II B: DISTAL (&MID-) URETHRAL INVOLVEMENT 


© © 


Surgical Therapy Timing of Repair 


e “First attempt is most likely to succeed” * Classic Dogma 
— Wait 3 to 6 months before surgical attempt at closure 


. — Those encountered in first two days should be 
e Ist attempts meet with 90% success immediately repaired 


e Factors that affect success 


— Etiology e Some now trying earlier repairs 


— Transvaginal approach to apical fistula success in 94% 


i . i in patients up to 6 weeks out from injury 
— Presence of necrosis or infection » Select patients 


— Duration 


ad Surgeon experience e Not done immediately post-op 
— -Dmochowski 2006 Hadley et al 1990 


Preoperative Preparation Surgical Approaches 


* Treat any Infections 


° Transvaginal e Abdominal 

— Associated with decreased — Better with a poorly 
operative time 

— Less morbidity 

— More rapid recovery 

— Difficult with fibrosis or 
pelvic immobility 

— Difficult with larger = Allows other procedures at 
defects same time (e.g. reimplant) 


— Greater risk of ureteral — Less risk of ureteral injury 
injury 


e Antibiotics visualized tract 


— Difficult with a narrow or 
immobile vagina 


e Estrogen replacement if indicated for 4 to 6 


weeks pre-op — Easier for large defects 
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Vaginal Approach 


Catheters 

— Suprapubic 

— Urethral 

— Ureteral 

Intraoperative Cystoscopy 

Self retaining retractor 

Small balloon catheter through fistula tract 


U or J type Vaginal incision incorporating base of 
fistula tract into the flap 


Vaginal mucosal flap oriented anteriorly 
Lateral relaxing incisions often required 


Multilayer Vaginal Approach 


A 


Hinman 1998 
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Vaginal Approach 
Fistula tract circumscribed but not widely excised to avoid a wide defect 
Wall opposite flap dissected to allow advancement of flap beyond defect 
Fistula tract closed with full thickness bites of bladder (1st layer) 
Second layer is prevesical fascia closed at a 90 degree angle 
Flap is an option 
Integrity is tested by filling the bladder 


Third layer closed by advancement of vaginal tissue over suture lines 


Transvaginal VVF 


e Distal mid-trigonal 
fistula 

e Amenable to 
transvaginal repair 

e Maximal drainage — 
suprapubic and 
urethral Foley 


Copyright © Oakstone Publishing, LLC, 2018. All Rights Reserved. 


Transvaginal VVF - 2 


° Development of U- 
flap with the fistula 
forming the apex 


Advancement of the 
vaginal flap at the 
completion of the 
procedure 


Fig. 17.1 


Transvaginal VVE (a) Fistula exposure. 


(b) Foley catheter within fistula can apply traction. Note the inverted T incision 


1% layer- Transverse 
closure of the fistula 
including the tract 
(without excision); 
interrupted 3-0 or 4-0 
vicryl 

2™ layer — imbrication 
of perivesical fascia 


Chapter 17 Vesicovaginal Fistula Repair Christopher K. Payne. In: Zimmern P, 
De E ed: Native Tissue Repair for Incontinence and Prolapse. Case-based 
technique with video demonstrations.Springer Switzerland. Copyright 2017 


Fig. 17.2 Circumscribing incision of fistula tract Fig. 17.3 Dissection of proximal flap 
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Fig. 17.4 Proximal flap is dissected to the apex and lateral flaps to the pelvic sidewall. 
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Observe the 2 cm radius around the fistula 


Fig. 17.6 Skin closure. In many cases the posterior flap can be advanced much farther 


anteriorly when there would otherwise be inadequate skin to close without tension. Always 


debride any questionably viable skin edges 


Use of adjunctive flaps 


Abdominal Approach 


Omentum, peritoneal flap, 
rectus abdominus flap 


Vaginal Approach 


Labial fat pad (Martius fat 
pad), peritoneal flap, 
gluteal skin or gracilis 
myocutaneous flap 


Relative indications 


Large fistulae, location 
high in a deep narrow 
vagina, radiation fistulae, 
failed transvaginal 
approach, small-capacity 
bladder requiring 
augmentation, need for 
ureteral reimplantation, 
inability to place patient in 
the lithotomy position 


Uncomplicated fistulae, 
low fistulae 
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Fig. 17.5 

(a) Beginning fistula closure. 

(b) (b) Full thickness sutures are placed at each pole of the fistula closure, taking care to 
include the bladder mucosa. The orientation is chosen so as to optimize a low tension 
closure. Interrupted sutures are then continued to complete the closure 


Is vascularized tissue necessary? 


e Fistula size > 2 cm 
e Recurrent fistula 
e Radiation 


Eilber KS, et al. J Urol 169, 1033-1036, March 2003 


Flap Interposition — Vaginal Approach 


e Martius flap 
e Peritoneal flap 
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Flaps (vaginal approach) Martius Graft 


Martius Flap Martius 


A. External pudendal artery. 
B. Branch of the obturator artery. 
C. Internal pudendal artery. 


Flaps (vaginal approach) Alternative Vaginal Procedure 


e Garlock 1928- Gracilis myocutaneous flap 


narre e For poor operative candidates or those with 

deep and elastic vagina 

— Excision of epithelium around the fistula site 

— Colpocleisis - several layers of suture across the 
vaginal walls, obliterating the vagina around the 
fistula 

— Vaginal depth is compromised by this 

— +/- Dyspareunia 


int vesico-vaginal fistulae using a 
ladder flap with or without a gracilis flap 
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8 mm directly anterior and lateral to the cervix. 


. . Failed prior attempt 
Obstetric Fistula ape around fistula attenuated 


Suturing to cervix was fixed making it more difficult 


í 


As 


~ 


Complete urethral disruption Mobilized above and below and brought bladder down to reanastomose to the urethra like RRP 
J 
W AD € j a $ 
: om E PS 
à Po i 


Complete Urethral Disruption 


N 


2 cm gap 


3cm 
opening 


uo 
Bladder 


Urethra 


2cm gap 
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“hae WF PERT x= = 22 


Involving Trigone y S Mobilization of Bladder Neck Vaginally 


F 


— — : z - 
d Case # 8 Foley in Fistula Abutting Cervix | : Fistula Dissected. Bladder attenuated and tore easily at * near cervix T 
mey N 7 Ry Py 


r 


7 Pregnancies 4 living. Csection and ? Hyst with last. 

18 mos wet. No prior repair. 

Tortuous fistula, hemicircle of thick scar right and cephalad. 
No tissue to cover. 
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Schuchardt Perineal Incision 


0.3 UVF 
in lat. CDS 


Bladder 
~ 


Methylene blue test shows second. 
7 & ¥ 


i - 7 Small Fistula anterior to Cervix. Cervix split in 3. Initially it appeared the leakage 


was coming from the cervix. ple closure 2 layer: 
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Postop Care Success Rates Obstetric Fistula 


¢ The advantage of having the fistula well 
repaired the first time is crucial because 
success rate decreases with more attempts of 
repair: 


Bladder relaxation with anticholinergics 

Catheter drainage 3 weeks 

VCUG to confirm closure then foley removed 

If drainage resumes when foley is removed replace 
No intercourse for 2 months First repair success rate: 70-90% 
Continue estrogens 2nd repair success rate: 50-60% 


>than 2 procedures: <40% 


Mourad, Chapter 18 


Risk factors for persistent incontinence: Success 


Fistulas can be closed successfully in 72% to 92% of cases. 


The definition of success, however, is often different when 
1) Urethral Involvement (OR 8.4) the perspectives of the patient and the surgeon are 


2) Large Fistula (OR 1.3 for each cm) compared. “Success” to a fistula patient means complete 
‘ restoration of urinary continence and control, whereas many 
surgeons define “success” as simply closing the fistula 


3) Severe vaginal scarring (OR 2.4) 


4) Small bladder size (OR 4.1) Estimates of persistent urinary incontinence after a 
successful closure of the fistula: 

— 16.3% in a large retrospective review of patients by Wall et al 
Browning A. Risk factors for developing residual urinary incontinence after obstetric — 33% in a small series of complex fistulas in which the proximal 
fistula repair. BJOG 2006; 113:482-485. urethra was lost 


- Of note, patients cannot afford anticholinergics 


In patients in whom all of the risk factors mentioned above are present, the Wall L, Arrowsmith S, Briggs ND, Browing A, Lassey A. Fistula in the developing world. In: P A, L C, S K, A W, editors. Incontinence. 
j' i jl j% Paris: Health Publications; 2005. p. 1403-54. 
postoperative incontinence rate may approach 100% [ 35]. Genadry RR, Creanga AA, Roenneburg ML, Wheeless CR. . Int J Gynaecol Obstet. 2007 Nov;99Suppl 1 :S51-6. 


Complications Urethral Fistula Repair 
e Distal 

— Extended meatotomy 
e Small to Intermediate 

— Tension-free layered closure 


e Cicatrix leading to: 
— Vaginal stenosis and 
— Dyspareunia 


e Debilitated patients 
— Bladder neck closure with catheterizable stoma 


e Persistent Fistula 
— Circumferential closure at bladder neck by complete 


disruption of the endopelvic fascia & layered inverting 
closure of the urethral stump 


— Secondary repair to be done only after post-op 
inflammation has resolved 
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Surgical Repair Urethrovaginal Fistula 


Suprapubic tube recommended 
Inverted U or J incision 
Flap raised to level of bladder neck 


Lateral dissection should be accomplished to 
perforate the endopelvic fascia for purposes of 
placement of sling or suspension sutures 


Fistula tract circumscribed but not excised 
Margins apposed with running 3-0 or 4-0 
Second layer incorporates periurethral tissues 
Vaginal flap closure 

+/- Interposition tissue 


Concomitant Sling 


Beneficial effects on urethral function 
(closure) 


Also adds interpositional tissue 


Some advise empiric placement given high 
rate of stress incontinence 


Abdominal Technique 


° Does not work for fistulas extending to the urethra 


* Good for bladder concurrent augmentation or reimplantation 


* May be approached extra-peritoneal or intraperitoneal with bisection of 


the bladder to the level of the fistula. 


e Ureteral catheterization. 


e Bladder and vagina are mobilized and separated by dissection along the 


vesicovaginal septum (difficult) 


e Tract is completely excised 
e Posterior bladder flap mobilized to repair vaginal defect 


e Interposition of omentum if intraperitoneal 
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Vaginal Flap Urethral Reconstruction 


14 Fr urethral catheter placed 
Inverted U with apex just proximal to the meatus 


Neourethra created using 2 parallel incisions on either 
side of the meatus 


Flaps are mobilized laterally and tubularized around 
the catheter < 


Closed with a running 
locking 4-0 suture 
Interposition tissue utilized 


Outcomes 


e 50% dry without a simultaneous anti- 
incontinence procedure 
— Khanna 1992 


e 87% continent with sling 
— -Blaivas et al. 1996 


e Urethral stricture may result 


Transabdominal Repair 
(O’Connor) 


e Traditional approach — 
large cystotomy to the 
level of the fistula 


° Development of space 
between the cystotomy 
and vaginal side of 
fistulous tract 


Hinman 1998 
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Fistula repair O’Connor technique (this pt had rectus flap) O'Connor Technique 


A 


Ureterovaginal Fistula 


Transabdominal VVF 


¢ Placement of omental 
flap, if available 
— Peritoneum 
— Porcine Dermis 


Flaps (abdominal approach) Flaps (abdominal approach) 


¢ Turner-Warwick 1972: omental flap 
© Ingelman-Sundberg 1960- rectus abdominis 


© Based on inferior epigastric pedicle 


© Based on Rt. gastroepiploic pedicle 


2005 BJU INTERNATIONAL | 95, 450-451 | 
Use of a pedicled rectus abdominis muscle flap to protect Bruce RG. USE OF RECTUS ABDOMINIS MUSCLE FLAP FOR THE TREATMENT OF 
against fistula formation after bladder neck closure COMPLEX AND REFRACTORY RETHROVAGINAL FISTULAS. J. Urol. 2000 163, 1212-5, 
05 COAT nS aco 


Surgical principles of omentoplasty 
in urology 


Philippe Paparel, Jean-Louis Caillot*, Paul Perrin and 
Alain Ruffion 
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Rectus Flap 


Tissue Loss 


° In some cases pressure necrosis may destroy 
virtually the entire bladder, so that if the defect 
can be closed at all, the afflicted woman is left 
with a remarkably small (30 - 50 ml) bladder that 


Rectus Flap 


Compliance/Capacity 


Integration of 
augmentation into the 
repair of the fistula 


compliance may be altered by the extensive 


fibrotic changes that often take place. Diversion 


— +/- cath stoma 
To date there have been few urodynamic studies — +/- cystectomy 
reported on patients who have undergone 
successful fistula closure 


Schleicher DJ, OjengbedeOHA. International Urogynecology Journal 1993;4:262-5. 


Carey MP, Goh JT, Fynes MM, Murray CJ. Am J Obstet Gynecol. 2002 May;186(5):948-53. Tabakov ID, Slavchev BN. J Urol 171, 272-274, January 2004 


Cervical Cancer Exenterative Surgery 


* Retrospective review 2096 pts treated for cervical cancer /10 y + Retrospective review spanning 45 years (Berek et al, UCLA): 


— Among 75 patients who underwent exenterative surgery (most of whom 
simultaneously underwent reconstruction of the bladder, vagina, or 
colon) 


— 38 patients (1.8%) developed fistula (Emmet et al) 


— All had undergone previous radiation therapy. 
— 17 (23%) developed intestinal or urinary tract fistulas. 


e Reported annual incidence of XRT- VVF 1%-5% (Angioli) . g l 
* Postoperative fistulas typically occur 10-20 days after surgery (Avritscher) 


but also may manifest in the immediate postsurgical period. 


* May occur up to 30 years after XRT treatment (Zoubek et al) 


Emmert C, Kohler U. Arch Gynecol Obstet 1996;259:19-24. 
Angioli R, Penalver M, Muzii L, et al. Crit Rev Oncol Hematol 2003;48:295-304. 
Zoubek J, McGuire EJ, DeLancey JO. J Urol 1989;141:1347-1349. Berek JS, Howe C, Lagasse LD, Hacker NF. Gynecol Oncol 2005;99:153-159. 


Avritscher R, Madoff DC, Ramirez PT, et al. RadioGraphics 2004;24(suppl 1):S217-S236. 
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Neobladder Fistula 


Reconstructive Urology UROLOGY 81 (1), 2013 


Vaginal Repair of Pouch-vaginal Fistula After 
Orthotopic Bladder Substitution in Women 


Bedeir AILEHDein and Albair Ashamallah 


298 women underwent orthotopic neobladder after radical cystectomy. 


8 PVF (2.7%) were diagnosed 
— 5 of 100 (5%) before and 
— 3 of 198 (1.5%) after technical modifications (to be discussed). 


Transabdominal repair 2 and vaginal repair in 6 
At mean 146 months: 


— All repaired patients were continent 
— 1 had nocturnal incontinence. 


Modifications 
Vaginal repair of neobladder-vaginal fistula: a case report 
and review of the literature 


Risk of injury greatest: 
— Most distal dissection of the vesico-vaginal plane near urethra 
— Poor vascularity or radiation therapy 


e Prior recommendations: 
— Dissect urethral and vaginal stumps separately to have easy anastomosis 


— Minimize blunt dissection in the vicinity of the bladder neck and sharply 
dissect the posterior urethra 


Preserving the anterior vaginal wall during cystectomy 
Avoid overlapping suture line between vagina and bladder neck 
Omental flap interposition may help to avoid future fistulization 


Kumar A, et al, 2009: Saudi J Kidney Dis Transpl 20:658-661 
Rapp DE et al, 2004: BJU Int 94:1092-2095 
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Neobladder Fistula 


‘CASE REPORT 


Vaginal repair of neobladder—vaginal fistula: a case report 
and review of the literature 


Katherine Gelber - Justin Bohrer - Charles ©. Kim + 
Steven Minaglia 


Bestard Vallejo [23]: 8-mm fistula at the urethro—ileal anastomosis: 
— Vaginal approach using a two-layer closure 
— Martius flap interposition 
— No reappearance after 1 year. 


Pruthi et al. [15]: two patients who developed NVF after collagen 
— NVFs at the level of the bladder neck were repaired transvaginally 
— 3 layers and Martius flap interposition 
— Cadaveric fascia pubovaginal sling with infrapubic bone anchors 


Successful experiences using omental, peritoneal, or (Martius) flaps 
[19-21]. 


Management of Radiation-Induced Vesicovaginal Fistula 


Dmitri Y. Pushkar’, Vladimir V. 


Department of Urology, Moscow State Medial s 


Pelvic radiation: primary cause of delayed vesicovaginal fistula 
Fibrosis occurs in the bladder lamina propria. 

Hyalinization of the connective tissues (radiation fibroblasts) 
Small and medium arteries: obliterative arteritis. 

Atrophy or necrosis of the bladder epithelium 

Ulceration or fissures form. 

Majority present 1.5-2 yr after radiotherapy 
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Pre-operative Workup: 
Biopsies are obligatory — must prove there is no malignant recurrence. 


Upper urinary tract functions should be carefully evaluated. 
Intravenous or retrograde urogram 


Cystoscopy 
— Demonstrate the location and size of the fistula 
Assess bladder mucosa — edema, necrosis 


In most cases, ureteral injuries due to radiation are limited to sclerosis of 
paraureteral tissues and obliteration of lower ureters or ureteral orifices. 


available at www.sclencedirect.com 
Journal homepage: www.europeanurology.com 


Management of Radiation-Induced Vesicovaginal Fistula 


Dmitri Y. Pushkar’, Vladimir V. Dyakov, Gevorg R. Kasyan 


27206, 21/3, Vucheticha, Moscou, Russia 


e 216 patients 
— Vaginal approach in 210 (97.2%), abdominal approach in 6 (2.8%). 
— Martius flap 41.0% of cases (86/210) 
— Latzko colpocleisis 35.7% of cases (75/210) 


e Primary RVVF repair was effective in 48.1% patients (101/210). 
— Secondary repair performed in 98 of the 110 failures 
* Cumulative success rate reaching 66.6% 
— Tertiary surgery in 42 patients 
— 19 patients had more than three operations. 


In some cases, ureteral orifices appear on the edges of vesicovaginal fistula. 
e Overall efficiency of 80.4%. 169 patients out of 210 


Radiated Fistulas 


sme 
a ea 


Management of Radiation-Induced Vesicovaginal Fistula 


Periodically assess pre-op given propensity 
of these to evolve over time 


Vaginal and bladder walls Wide excision and tissue interposition 


surrounding the fistula 


ard seated Fistulas may occur up to 20 y following 


XRT 

Gracilis Flap best interposition tissue 
50% -80 % success 

— Raz 1992 

— Bissada 1998 


Excision of the fibrotic 
tissues would result in 
large defects 


Latzko colpocleisis 
should be applied. 


Timing of Repair after Radiation Fistula 


Allow for resolution of necrosis and inflammation — up to 1 year 


Strongly consider interposition of vascularized tissue 


Success rates 40-100% (Level 3 Evidence) 


Assess bladder compliance, consider augment or diversion 


Angioli et al. Critical Reviews in Oncology/Hematology; 48: 2003; 295. 
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Non Hysterectomy Fistula 


° Tend to be complex 


e Understanding the underlying disease process 
and the surgical principles for repair are key 


e Workup of bladder function / ureters follows 
the same principles as in hysterectomy fistula 


Sling for Stress Incontinence 
Bone anchored sling 


Modified Miniare 


Courtesy AMS 


Martius Flap 


A. External pudendal artery. 
B. Branch of the obturator artery. 
C. Internal pudendal artery. 
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Spontaneous Fistula 


Surgical Therapy 


e “First attempt is most likely to succeed” 


e Ist attempts meet with 90% success 


e Factors that affect success 
— Etiology 
— Duration 
— Presence of necrosis or infection 


— Surgeon experience 
— -Dmchowski 2006 


Martius Graft 


Labial fat pad provides additional blood supply, lymphatic drainage, surface for 
epithelialization, and prevents overlapping of the urinary and vaginal suture lines. 
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Peritoneal flap 


i 


Hinman 1998 


Treatment of recurrent 
rectovaginal/pouch-vaginal fistulas by 


Rectovaginal Fistula gracilis muscle transposition — a single 


center experience 


A. Troja*, P. Kase, N. El-Sourani, H.-R. Raab, 
D. Antolovi 
5-10 % of those with Crohn’s will develop RVF (lower in UC) Journal of Visceral Surgery (013), Htpsfidx dot.org/10.10161}jvisesurg.2013 08.002 
Diverticulitis, Bartholin’s, TB, Crytoglandular abscess * 10 patients with recurrent GI-Vaginal Fistulas 
LAR for Cancer: 1-10% — 5 rectovaginal fistulas 
n š — 4 pouch-vaginal fistulas 

Prolapse surgery with or without mesh/graft — 1 anovaginal fistula. 
Mechanical — Pessary, Sexual Practices, Trauma 
Cancer — up to 6% after radiation * Underlying disease: 


Ae ie $ iy fs i — 7 with Rectal cancer and XRT, 1 with Crohn’s, 1 gynecologic surgery, 1 
Principals suggest diversion if radiation, inflammation idiopathic 

. : 
Champagne BJ, Surg Slin N Am 90 (2010) Results: 
Venkatesh KS Dis Colon Rectum 1989 — Follow-up 8 to 60 months. 
Tsang CBS, Surg Clinics N Am, 1997 — Recurrent rectovaginal fistula occurred in 4/10 

— Post-operative complications: 
e 1 perineal wound defect, 1 thigh hematoma. 


Gracilic Myocutaneous Flap Omentum 
a 


Hinman 1998 
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Rectus Fi: 
Rectus abdominis Pedicle Flap ectus Flap 


f 


j/ 


Original Research 


Non Hysterectomy Fistula Identifying Patients With Vesicovaginal 
Fistula at High Risk of Urinary Incontinence 


After Surgery 
e Tend to be complex 

Angela M. Bengtson, Pe, Dawn Kopp, ub, Jennifer H. Tang, mb, Ennet Chipungu, MBBS, 
Margaret Moyo, cna, and Jeffrey Wilkinson, mD 


11 (3%) women had unsuccessful 


s Understanding the underlying disease process fistula closure. Of those with successful fistula closure 


R . a e (n5372), 85 (23%) experienced residual incontinence. A 
and the surgical principles for repair are key risk score cut point of 20 had sensitivity of 82% (95% confidence 
interval [Cl] 72-89%) and specificity 63% (95% CI 
57-69%) to potentially identify women with residual 
incontinence. In our population, the positive predictive 


. Workup of bladder function / ureters follows value for a risk score cut point of 20 or higher was 43% 
(95% CI 36-51%) and the negative predictive value was 


the same principles as in hysterectomy fistula 91% (95% CI 86-94%). Forty-eight percent of our study 
population had a risk score 20 or greater and, therefore, 
would have been identified for further intervention. 


VOL. 128, NO. 5, NOVEMBER 2016 OBSTETRICS & GYNECOLOGY 945 


Table 2. Bivariable and Multivariable Analyses to Develop a Risk Score to Identify Women at High Risk of 
Residual Urinary Incontinence (FEMALE UROLOGY) 


Bivarable Analysis 
Preoperative Characteristic OR (95% CD Which Surgical Technique Should be Preferred to Repair Benign, Primary 
Agcy) Vesicovaginal Fistulas? 


50 or younger 1.00 
Older than 50 3.20 (1.83-5.59) 


meres manne 1o l Thesize ofthe fistulas sensed Aorta £2.20 RAMi Mehmet Kamuran Bircan? 


6-20 2.02 (1.13-3.60) 


Greater than 20 3.16 (1.48-6.73) , The admission time was between 3 days and 21 years, and it was longer in 
a less educated patients. The success 


HiV-uninfected 1.00 
HIV-infected 0.74 (0.27-2.02 


BM (kgm) ass rate was 96.4% (27/28) in the transabdominal transvesical group and 
bry bapana ae > 100% (25/25) in the transvaginal group (P = 


2500r greater os (054-1 
e aeaa 100 1.00). The hospitalization period and complications were significantly 
Hck ore canes å reduced in the transvaginal group (P = .00 


Revised Goh classifcation 
Tee 6272541549) < and P = .004, respectively). No patients converted from a transvaginal to a 
pat 235 (000-6572) P transabdominal repair. There was only 


Trea bass (002-6572) 

— = 1.00 one recurrence in the transabdominal transvesical group.The patients 
Grote than 3.0 sees Br were followed up for 1 year. 

Creaelereral fstula 


No 1.00 Conclusion: Transvaginal repair of benign, primary VVFs is more 
pra son E advantageous than transabdominal transvesical 


Vaginal scaring 
None or mild 1.00 


Moderate, severe, or obliterated 4.04 (2.35-6.99) < repair. There was a significant decrease in the hospitalization period and 
arae rere ‘ay complications rates using the transvaginal 

Small or moderate (6 cm or les) 1.83 (1.11.03) 2 . ; i ; ay 
Urethral length fem) technique without tissue interposition. 

Greater than 1.5 1.00 

15 or less 5.07 (2.88-8.92 


‘confidence irnal HIN human inmunodeiciency viray BMI, body mass index 
festimuted using logic regression 
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AES 
ORIGINAL ARTICLE 


Doctor! Will | be dry? Factors determining recurrence after vesicovaginal fistula 
repair 
Atif Javed,' Aziz Abdullah? Nuzhat Faruqui, Sher Shah Syed Binat-ul-Mehdis Abdul Jabbar Pirzada® 


Vol. 66, No. 5, May 2016 J Pak Med Assoc 
TE 
ORIGINAL ARTICLE 


Outcome of VVF repair without omental interposition 


Fazal Wahab,' Amir Nasir? Fazal Manan? 


640 patients 

Overall success in 558 (87.2%) cases. 

Multivariate analysis: Results 
— Multiplicity (9-fold recurrence risk) There were 30 patients available, but 2(6.6%) were 
— Pre-operative size (10-fold recurrence risk for fistula >2cm compared to <1cm) excluded. Among the remaining 28(93.3%) Patients 
= Secondary repair (5-fold risk) dehiscence was not noted in any Patient, while only 
— Duration of the fistula (3-fold risk). 4(14.3%) patients developed mild urinary tract infection. 


Interposition of flap and delayed reconstruction There were no intraoperative or postoperative deaths. 


(between 6 weeks and 1 year) was related to successful surgical outcome. 


Age, parity, aetiology, route of repair and location of fistula were not significant (p>0.05 each) 
prognostic factors for recurrence. 


Conclusion: Successful surgical repair of vesicovaginal fistula require careful evaluation of 


various factors, including number, size, previous attempts to surgical repair and duration of “Omental interposition ntial for good healing’. 


fistula. 


J Pak Med Assoc Vol. 65, No. 9, September 2015 


Tissue Loss Compliance/Capacity 


In some cases pressure necrosis may destroy 

virtually the entire bladder, so that if the defect Decision-making 

can be closed at all, the afflicted woman is left regarding integration 
with a remarkably small (30 - 50 ml) bladder that of augmentation into 
compliance may be altered by the extensive the repair of the fistula 


fibrotic changes that often take place. iverson 


Catheterizable +/- 
To date there have been few urodynamic studies cystectomy 
reported on patients who have undergone 
successful fistula closure 


Schleicher DJ, OjengbedeOHA. Intemational Urogynecology Journal 1993;4:262-5. 
Carey MP, Goh JT, Fynes MM, Murray CJ. Am J Obstet Gynecol. 2002 May;186(5):948-53, Tabakov ID, Slavchev BN. J Urol 171, 272-274, January 2004 
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Bladder and Urethral Diverticula 


Eric S. Rovner, M.D. 
Professor of Urology 
Medical University of South Carolina 


Bladder Diverticula 


e Agenda: 
— Etiology and Pathophysiology 
— Diagnosis and evaluation 


— Management 


Histology/Anatomy 


-Mucosa, +/- lamina propria, adventitia, capsule 
-Few if any detrusor fibers 
-No contractile properties, empties poorly 


Rovner, E.S.: Bladder and Female Urethral Diverticula, 
In Wein.et al. (eds): Campbell's Urology, 10th edition, 
Elsevier, p. 2263, 2012 
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No Relevant Disclosures 


Pathophysiology and Etiology 


e Classification 
— Congenital (non-neurogenic, non-PBS/PUV, etc.) 
e Usually solitary 
e Smooth walled bladder 
e Males (usually <10 y.o.) 
¢ Paraureteric (weakness in detrusor adjacent to ureter) 


e Associated syndromes: Menkes, Williams, Ehlers-Danlos, etc 


— Acquired (“secondary”) 
+ BOO/NGB (“Hutch”: paraureteric)/Post surgical 
e Often multiple, male 
e Associated with saccules, cellules, etc. 


Diagnosis 


e Often asymptomatic 
e non-specific presentation 
e Incidental finding 
e Found on evaluation for other sx, sign 


— Hematuria, UTI, LUTS/BOO, etc. 
— Imaging “incidental” finding 


Copyright © Oakstone Publishing, LLC, 2018. All Rights Reserved. 


Evaluation 


e History, PE, UA, cytology 

e Radiographic: VCUG, CT, MRI, etc 
e Cystoscopy 

e Urodynamics 


Rovner, E.S.: Bladder and Female Urethral Diverticula. In Wein, A.J., Kavoussi, L., Novick, A., Partin, A., and Peters, C. 
(eds): Campbell’s Urology, 10th edition, Elsevier, p. 2264, 2012 


CT Cystogram Large Bladder Diverticulum 


Rovner, E.S.: Bladder and Female Urethral Diverticula. In Wein.et al. (eds): Campbell's Urology, 10th edition, Elsevier, p. 2265, 2012 


Cystoscopy 


Medial deviation 
of ureter 


Rovner, E.S.: Bladder and Female Urethral Diverticula, In Wein,et al. (eds): Campbell’s Urology, 10th edition, Elsevier, p. 2266, 2012 
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Urodynamics and Bladder Diverticula 


e Acquired BD often associated with BOO/NGB 


e Necessary to identify the underlying abnormality 
— Beware 


¢ BD may act as “pressure sink” underestimating contractility 
e Artifactually elevated PVR (role for VUDS) 


e Treat BD AND underlying abnormality 


— Sequential or concomitantly 
¢ If BOO treated and BD empties, then ?need for surgery 


Management 
-If Asymptomatic: 
e Observation/expectant management 
—Surveillance (malignancy risk??) 
-If Symptomatic: 
-CIC (?) 
e Endoscopic management 
e Surgical management 
—Transabdominal 
e Open vs. minimally invasive 
e Extravesical vs. Intravesical vs. combined 


Minimally Invasive 
e Laparoscopic 
e Robotic 


‘Thuroff et al: Surgery Hlustrated — Surgical Atlas Robot-assisted laparoscopic bladder diverticulectomy BJUI 110: 1820-1836 2012 
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Indications for intervention 


e Natural history unknown 

— ? Increased risk for malignancy (stasis) 
e Symptoms/Signs attributable to tic 

- UTI 

— Abdominal/Pelvic discomfort 

— LUTS 

— Malignancy 

— Hydronephrosis 

— Other 


Rovner, E.S.: Bladder and Female Urethral Diverticula. In Wein,etal. (eds): Campbell's Urology, 10th edition, Elsevier, p. 2265, 2012 


Transvesical 


Rovner, E.S.: Bladder and Female Urethral Diverticula. In Wein.et al. (eds): Campbell’s Urology, 10th edition, Elsevier, p. 2271, 2012 


Robotic Bladder Diverticulectomy 


(transperitoneal) 


Thuroff et al: Surgery Mlustrated — Surgical Atlas Robot-assisted laparoscopic bladder diverticulectomy BJUI 110: 1820-1836 2012 
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Robotic Bladder Diverticulectomy 


Thuroff et al: Surgery Illustrated — Surgical Atlas Robot-assisted laparoscopic bladder diverticulectomy BJUI 110: 1820-1836 2012 


Robotic Bladder Diverticulectomy 


‘Thuroff etal: Surgery Ilustrated — Surgical Atlas Robot-assisted laparoscopic bladder diverticulectomy BJUI 1 10: 1820-1836 2012 


Urethral Diverticulum 


~m 


Diverticulum forms within 
the urethropelvic ligament, visi. : Bare ras 
usually lined by epithelium 
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Robotic Bladder Diverticulectomy 


‘Thuroff et al: Surgery Mlustrated — Surgical Atlas Robot-assisted laparoscopic bladder diverticulectomy BJUL 110: 1820-1836 2012 


Female Urethral Diverticula 


e Agenda: 
— Diagnosis 
— Evaluation 
— Management 


UD: Prevalence 


found in direct proportion to the avidity with 
which it is sought” * 
e Davis, Te Linde, et al, JU 1958 
— @ Johns Hopkins: 
e 1894-1955: 9 UD 
* 1955-1956: 50 UD (development of PPU) 


*Moore, JU 1952 
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Urethral Diverticula: Prevalence 
Overall: 0.6 — 4.7% of females (???7?) 


— Depends on series 


e Primary vs. Tertiary care, GU vs. GYN, sx’s, etc. 

— Autopsy: 3/500 

— ASx patients: 3/300 on PPU*** 

— 4.7% of ASx females screened for UD on admission for OB/GYN problems 
+ Asymptomatic vs. symptomatic patients 

— Up to 40% of patients with LUTS suggestive of UD have UD** 

— 4-20% of patients with UD are ASx at presentation 


— Underdiagnosed? 
+ Non-communicating UD* 
*Daneshgari F et al. J. Urol. 1999 


**Stewart et al, BJU, 1981 
*** Andersen, et al, J Urol 1967 


UD: Etiology 


(congenital vs. acquired) 


-Congenital 
Rare reported cases in peds Urethral “envelope” 
-Acquired N 
Paraurethral Glands (prostatic analogue) Poriurothral dano 4 Bladder lumen 
— Drain into distal 1/3 of urethra j À 
e Most distal are Skenes 
— Largest and highest concentration of 
glands are located laterally and 
dorsolaterally 


e Secretory, columnar epithelium (eds): Campbell's Urology, 10th edition, Elsevier, p. 22” 


Rovner, E.S.: Bladder and Female Urethral Diverticula. In Wein,et 


* Ductal/periductal inflammation common 


UD: Risk Factors/Associations 


Historically: 
1. Trauma: childbirth, multiparity 


but up to 1/3 occur in nullips 
2. Race: african americans up to 6 fold incidence 


?but population bias at those reporting centers 


3. Gonoccocal infection 


but most culture out e. coli in urine 
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Prevalence exaggerated ?? 


e Recent study on UD incidence 


— Records of Rochester Epidemiology Project 


e Olmstead county 1980-2011 
e 26 new cases (Mayo: 142 cases) 
¢ Annual incidence = 17.9/1,000,000 


El-Nashar SA et al:. IUJ, 2013 


Urethral Diverticula: 
Pathophysiology* 


-Obstruction of paraurethral ducts/glands 
dilation 

-Abscess formation (?) 

-Rupture back into urethral lumen 

-Residual epithelialized cavity with narrow neck 


Evidence for UD 
origin in 
Paraurethral 


glands 

-UD located usually in 

mid 1/3 of urethra 
Variable size, 

shape and extension 

toward BN 

-Ostia located postero- 

laterally (dorso- 

laterally) 

-10% bilateral 

-Epithelium variable: 

columnar, transitional, 

cuboidal, or absent 


*Routh, 1890 


Urethral Diverticula: Diagnosis 


(often missed) 
History: 


-often non-specific presentation over years 
-irritative voiding symptoms, pain, UTI 


(3 “D’ s”: Dysuria, Dyspareunia, post-void Dribbling) 


Physical examination: 


-tender anterior vaginal wall mass with urethral discharge upon 


palpation and stripping of anterior vaginal wall 


Imaging 
Endoscopy 
+/- Urodynamics 
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Difficult Diagnosis f : : 
Paloa Dano Periurethral Masses: Differential Dx 


— 65% VCUG (30) e Retrospective review 
— 11% Double balloon PPU (5) e 78 consecutive patients with periurethral masses 
— 15% MRI/Ultrasound (7) — 84.6% UD 


— 9% incidentally found during surgery (4) + 3 with occult cancer 
— 4.1% vaginal leiomyoma 


— 3.8% vaginal cyst 
— 2.6% ectopic ureter 
— 3.8% other: Nabothian cyst, Sq. cell Ca, infected granloma 


*Romanzi, Blaivas: JU 164:428, 2000 


BEWARE: prior periurethral bulking agents 


Flisser, A., Blaivas, J. et al, JU 


Anterior vaginal wall prolapse 


Skene’ s Gland Cyst 


Rovner, E.S.: Bladder and Female Urethral Diverticula. In Wein,et al. (eds): Campbell's Urology, 10th edition, Elsevier, p. 2282, 2012 Rovner, E.S.: Bladder and Female Urethral Diverticula. In Wein,et al. (eds): Campbell’s Urology, 10th edition, Elsevier, p. 2282, 2012 
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Vaginal leiomyoma 


Rovner, E.S.: Bladder and Female Urethral Diverticula. In Wein,et al. (eds): Campbell's Urology, 10th edition, Elsevier, p. 2282, 2012 


Urethral Diverticulum 


re 
Rovner, E.S.: Bladder and Female Urethral Diverticula. In Wein,et al. (eds): 
Campbell's Urology, 10th edition, Elsevier, p. 2278, 2012 


66 y.o. with dysparuenia and UTI’ s 
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Vaginal Leiomyoma 


UD: complicating/co-existent conditions 


e Tumors (<100 cases reported) 
— Malignant: 
+ AdenoCa:46% 
* TCCa: 38% 
* Sq. Cell Ca: 12% 
— Benign: nephrogenic adenoma, endometriosis 
Incontinence: up to 57% 


— Differentiate from post-void dribbling 
* Role for VUDS 


— If true, bothersome SUI: Consider aPVS (NOT MUS) 
UTT s (may or may not resolve) 

Pelvic pain/dysparuenia (may or may not resolve) 
Stones (up to 10%) 


Urethral Diverticula (Imaging) 


e Why image ? 
— Confirm clinical diagnosis: 
* Skene’ s gland cyst, leiomyoma, prolapse, etc. 
— Anatomy 
e location 
— sphincter/bladder neck 
e size/complexity/urethral involvement 


* ostia 
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Urethral Diverticula 


PPU (Double balloon) 
VCUG 
Transvaginal Ultrasound 


— operator dependent 
— images lack precise “surgical anatomy” 


MRI 


VCUG 


53 y.o. with incontinence s/p urethral 
diverticulectomy elsewhere 


— Invasive, painful 
— must void to image UD 
— ostia must be patent to image UD 


— poor stream will underestimate 
size, loculations(?) 


— Utility 
e Readily available 


e Inexpensive 
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PPU 


e Positive Pressure Urethrography (Davis and Cian 1956) 
¢ Double balloon technique 


— Highly specific for UD 

* not dependent on voiding 
— Requires 

e special catheter (Trattner), experienced radiologist 
— Invasive 


Rovner, E.S.: Bladder and Female Urethral Diverticula. In Wein,et al. (eds): Campbell’s Urology, 10th edition, Elsevier, p. 2279, 2012 


Urethral Diverticula and MRI 


— Surface coil 
e Hricak, et. al., Radiology, 178:527, 1991 (9 patients) 
e Kim, et. al., AJR, 161:809, 1993 (16 patients) 
e Neitlich, et. al.., J. Urol., 159:408, 1998 (6 patients) 
— Endoluminal coil (endovaginal, endorectal) 
e Siegelman, et. al., Radiographics, 17:349, 1997 
¢ Blander, Rovner, et. al., Urology, 53:818, 1999 (case report) 
e Blander, Rovner, et al, Urology 57: 660, 2001 (27 patients) 


Morphology of Urethral Divericula 
Saddlebag UD 


Cr. | 


Circumferential UD 
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Urodynamics/videourodynamics 


Endoscopy 


e Consider if: 
— Significant LUTS/UI 
— Differentiate between SUI and post void dribbling 


e Assess: Ra 
— Ostia (number, location, etc.) — Elevated PVR: BOO vs. detrusor underactivity 


e Flexible cystoscopy 
e Rigid with “female sheath” 


— Sphincter 
e bladder neck competence, etc. 


M t of UD 
anagement o Excision of Urethral Diverticula 


e Non-operative 
— Watchful waiting (Asymptomatic) 
— Antibiotic prophylaxis (if UTI) 
— Digital stripping of anterior vaginal wall 


Principles 
-preservation of the periurethral fascia 
-closure of dead space 
-multi-layered closure 
-identify and excise the neck or ostia 


e Operative 
-remove epithelialized sac 


— Endoscopic management 
e Spence-Duckett $ 
Ee a de -preserve or create continence 

e Marsupialization 


— Excision and reconstruction (+/- sling) 


Inverted “U” incision 


Operative Preparation 


Proper consent: 
— Recurrence of symptoms/UD 
— Review complications (fistula, SUI, etc.) 


@ 


— +/- episiotomy, Martius flap 


| Anianus 
Yayinal Wall 


Urine culture (antibiotics) 
Lone Star retractor, weighted speculum 


Loupes, headlight 


Leach, GE et al: Surgical treatment of female urethral diverticulum: Semin. Urol. 4 (1): 33-44 1986 
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Incision of periurethral fascia Develop flap of periurethral fascia 


Anterior vaginal wall flap Exposure of periurethral fascia 


Leach, GE et al: Surgical treatment of female urethral diverticulum: Semin. Urol. 4 (1): 33-44 1986 Leach, GE et al: Surgical treatment of female urethral diverticulum: Semin, Urol. 4 (1): 33-44 1986 


Complete dissection of UD Excise UD sac from urethra 
Close urethra 


Leach, GE et al: Surgical treatment of female urethral diverticulum: Semin, Urol. 4 (1): 33-44 1986 Leach, GE et al: Surgical treatment of female urethral diverticulum: Semin, Urol. 4 (1): 33-44 1986 


“Watertight” urethral closure Transverse closure of periurethral fascia Periurethral fascia closed Close vaginal wall 


Leach, GE et al: Surgical treatment of female urethral diverticulum: Semin. Urol. 4 (1): 33-44 1986 
Leach, GE et al: Surgical treatment of female urethral diverticulum: Semin, Urol. 4 (1): 33-44 1986 
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Complications of Transvaginal Urethral 
Diverticulectomy (UD 


Complication (% Range of Reported Incidence) 
Urinary incontinence (1.7%-16.1%) 
Urethrovaginal fistula (0.9%-8.3%) 
Urethral stricture (0%-5.2%) 
Recurrent UD (1%-25%) 
Recurrent urinary tract infection (0%-31.3%) 
Other: 
Hypospadias/distal urethral necrosis 
Bladder or ureteral injury 
Vaginal scarring or narrowing: dyspareunia, etc. 


Rovner, E.S.: Bladder and Female Urethral Diverticula. In Wein,et al. (eds): Campbell’s Urology, 10th edition, Elsevier, p. 2277, 2012 
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Summary: 
Bladder and Urethral diverticula 


-Can be difficult diagnosis 
-Anatomy variable 
BUT: anatomic problem=anatomic solution 


-Primary treatment: 


surgical excision and reconstruction 


Copyright © Oakstone Publishing, LLC, 2018. All Rights Reserved. 


Disclosures 


Non-Muscle Invasive 
Bladder Cancer 


+ AHRQ KO8 (research funding) 
+ PCORI (research funding) 


e Photocure consultant (for consensus guidelines) 
Angela B. Smith, MD, MS, FACS 


Associate Professor 
Department of Urology 
University of North Carolina 
Lineberger Comprehensive Cancer Center 


Bladder Cancer Statistics Epidemiology 


ee + Median age 72 years 
e Incidence: ~81,190 ee . CE] + Male:Female 3:1 
» 75% NMIBC i s » 4th most common cancer in US men 
» 20% MIBC = » 12th most common cancer in US women 
» 5% metastatic : e Racial predominance: 
* Prevalence: ~675,000 » Caucasians > African Americans > Hispanics > Asians 
e 17,240 deaths annually g » Higher death rate among women and African Americans 


Risk Factors Genetics 


Cigarette smoking 

» Risk increases 2-6 times 

Pelvic radiation 

» Prostate, rectal, cervical cancers 

Drugs 

» Cyclophosphamide, ifosfamide, phenacetin 

* Chronic cystitis 

» Schistosoma hematobium (bilharziasis) 
Environmental exposure 

» Aluminum, dyes, paint, textiles, petroleum, rubber 
Genetics 
Miscellaneous 

» Arsenic, Balkan nephropathy (Aristolochia species) 


<10% cases have family history 

Relative risk increases 2-fold with FH but non-hereditary 
Lynch Syndrome II 

» Defect in DNA mismatch repair 


» Rare familial syndrome 


» Predisposes to bladder and UTUC 

Polymorphisms in detoxification mechanisms contribute to 
higher susceptibility to environmental carcinogens 

» Among smokers 

» Glutathione-S-transferase M1 null genotype > higher risk 
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Prevention of bladder cancer 


e Eliminate initiating risk factors 


Smoking (33-50%) 
Occupational exposure (25-27%) 
Radiation 
Chemotherapeutic agents 
Catheters, foreign bodies 


e Suppressing promotion in initiated cells 


Diet 
Vitamins 
Oral agents 


Screening 


Potential benefits of screening 

» Easily performed 

» Early detection 

» Rarely indolent (found on autopsy) 
Screening — not recommended by USPSTF (2011) 
» Incidence 21/100,000 (0.02%) 

» Not specific; increase burden with false + 

» Heterogeneous nature of bladder cancer 


Enrich the screened population 
» Smokers? 
Better screening tools beyond dipstick UA 


2016 AUA/SUO Guidelines for NMIBC 


2016 Panel members 
Sam S. Chang, M.D., Chair 
Jim McKiernan, M.D., Vice Chair 
Steve Boorjian, M.D. 

Peter Clark, M.D. 

Sia Danshmand, M.D. 

Badri Konety, M.D. 

Raj S. Pruthi,M.D. 

Diane Quale, Patient Advocate 
Chad Ritch, M.D. 

John D. Seigne, M.D. 

Eila C. Skinner, M.D. 

Norm Smith, M.D. 


2007 Panel members 
M.Craig Hall,M.D., Chair 
Sam S. Chang,M.D. 

Guido Dalbagni, M.D. 

Raj S. Pruthi,M.D. 

Paul F. Schellhammer, M.D. 
John D. Seigne, M.D. 

Eila C. Skinner, M.D. 

J. Stuart Wolf, Jr., M.D. 


o “ 
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Chemoprevention 


High dose antioxidant vitamins have unclear benefit 
» Vitamins A, B1, B2, B3, B5, B6, B12, C, D, E, folate, zinc 
» May have a role for LG UC after BCG 
» Potential hepatotoxicity of high doses of Vitamin A 

Fruit and vegetables - DECREASED risk 

Fat and cholesterol — INCREASED risk 

Non-chlorinated water > 6 cups/day - DECREASED risk 


Signs and Symptoms 


Intermittent gross painless hematuria (80%) 
Irritative voiding (20%) 
Mucosuria 
Additional signs/symptoms rare 
» Usually related to advanced cancer 
» Not noted in NMIBC 
Incidental diagnosis (imaging) 


NMIBC DIAGNOSIS 
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Evaluation 


Imaging of Upper Tracts 
» CT urogram, MRI, retrograde pyelogram, IVP 
» Prior to TURBT preferred 
Cystoscopic inspection of the bladder 
Transurethral Resection of Bladder Tumor (TURBT) 
Additional considerations 
» Enhanced cystoscopy (when available) 
» Random biopsies 
» Upper tract washes 
» Prostate urethral biopsies 
Urinary Cytology 


“Focal” 

“Targeted” 
“Personalized” 
“Single-port” 

“Natural orifice” 
“Scope” 

“No scalpel” technique 
“Minimally invasive” 


Resection of Tumor 


Slide courtesy of S. Chang 


TURBT: 
Experience Makes a Difference 


e When compared to experienced surgeons, 
lesser experienced surgeons 
» more likely to leave residual tumor (OR 7.3) 


» more likely to lack muscle in the specimen (OR 8.5) 
e When detrusor muscle present - residual tumor rate 20% 


¢ BUT when detrusor muscle was absent - residual tumor rate 51% 


Huang J et al, Urol Int 89 (2012) 
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CT Urogram 


Complications of TURBT 


e Urinary tract infection 
e Bleeding (early or delayed) 
* Bladder perforation 
» Associated with the obturator reflex 
» Distinguish extra from intraperitoneal (intraop cystogram) 
+ EP can be managed conservatively 
+ IP (particularly if large) should be repaired 
= 


Monopolar vs Bipolar Electrocautery 


e Puppo et al assessed the safety of bipolar TURBT in 480 
consecutive patients 
» 2% rate of obturator nerve reflex 
» 0.8% blood transfusion rate 


» no cases of transurethral resection syndrome 


» no thermal skin lesions 


Puppo P et al, J Endourol, 23 (2009) 
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Monopolar vs Bipolar Electrocautery 


e Randomized, single center trial examined 147 patients 


-{— Recurrence | ® | 
| 


H 
5 
Boe 
È 
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Sox 
5 
č 


and found 
— No difference in: 
* Bleeding i i Severe cautery artifact 
G SA I a 
* Obturator reflex 
* Operative time 
+ Hyponatremia 
* Complications 


— The only advantage was decreased cautery artifact with 
bipolar 


Venkatramani et al, J Urol, June 2014 


Importance of Re-TURBT 


Incomplete resection is likely a significant contributing 
factor to early recurrences, as tumors have been noted at 
the first follow-up cystoscopic evaluation in up to 45% of 
patients 

Repeat resection should be: 

» Performed after an incomplete initial resection if feasible 

» Considered for those with high risk HGTa tumors 

» Performed for those with HGT1 disease 


Re-TURBT Decreases 
Recurrence and Progression 


Repeat TURBT 


Repeat TURBT “Single TURBT 


p - 
4 


Progression 


Progression Free Survival 


Single TURBT 


mom | 
mo wo ww smo a w% wo wo wo wo 
Time to Recurrence (months) Time to Progression (months) 


Sfakianos JP et al, J Urology, February 2014 


Cystoscopy and Biopsy 


Cold cup excisional biopsy with fulguration is acceptable 
for small papillary tumors 

Office laser or fulguration (without biopsy) could be 
considered for established low-grade small papillary 
lesions 

» Studies ongoing to determine safety of active surveillance 
Tumor in a diverticulum 

» Ta disease can be safely removed if technically feasible 

» T1 disease (particularly high grade) may be understaged 

* Consider partial cystectomy/diverticulectomy if isolated 


* Consider random bladder biopsies of diverticular rim to assure 
cancer limited to diverticula 


Why re-resect T1 disease? 


Understaging in about 30% 


Greater (up to 50%) with no muscle 
in the specimen 


Patients w/ residual T1 (after 
presumed complete resection) 
have up to 80% chance of 
progression 


Cookson MS, et al: J Urol 20013166: 490 


Can re-TUR of T1 tumors select 
patients for immediate cystectomy? 


e 352 T1 tumors evaluated by restaging TUR 


58% (n = 203) had residual tumor on restaging 


including 92 (26%) with residual T1 


82% patients with residual T1 cancer 
progressed to T2 compared to 19% with no or 
non-T1 tumor on re-TUR 


5 year progression probability 
Herr HW, et al. J Urol 2007;177(1):75-79 
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Can re-TUR of T1 tumors select 
patients for immediate cystectomy? 


TO (n=149) 


Ta/CIS (n=111) 


T1 (n=92) 


Months 


5 year progression probability 
Herr HW, et al. J Urol 2007;177(1);75-79 


Fluorescence Cystoscopy 


Hexaminolevulinate or precursor 5-ALA — causes porphyrins 
to accumulate in tumor cells 


Porphyrins emit red color when exposed to blue light 
Instill 50cc into empty bladder and empty after 1 hour 
Perform white and blue (380-450nm) light cysto within 1 hour 


Use in OR with rigid cystoscopy (although flexible also 
recently approved) 


Narrow Band Imaging 


Filters the white light into specific light 
wavelengths that penetrate only surface of 
human tissue and absorbed by hemoglobin: 

» 415 (blue) 

» 540 (green) 
Capitalizes on peak absorption of hemoglobin 
Accentuates vascular architecture of bladder 
tumors (compared to normal urothelium) 
Does not require instillation agent 
Avoids time delay and cost of agent Į 
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Enhanced Cystoscopy 


e Blue Light 
» 5-ALA 
» Cysview/Hexvix 
e Narrow Band Imaging 


Blue Light Cystoscopy 


e A clinician should offer blue light cystoscopy: 
» At the time of TURBT, to increase detection and decrease 
recurrence 
+ Detection increased 20-30% papillary; 30-40% CIS 
e 12 month recurrence is absolute 10% less with BL 
» In the presence of positive cytology with negative white light 
standard cystoscopy 


Narrow Band Imaging 


+ A clinician may consider use of Narrow Band Imaging 
(NBI) to: 
» increase detection and decrease recurrence 


» Similar detection rates as BL but fewer studies; no 
randomized comparison 


e superficial capillary 
network (brown) 


e deeper vessel 
visibility: vessels are 
greenish-blue (cyan) 


Cauberg EC et al. Urol 76: 658, 2010 
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Random Biopsies Localizing Source of Positive Cytology 


APPROPRIATE NOT APPROPRIATE Bladder (random biopsy and enhanced cysto) 
Upper tracts (selective cytology and imaging) 
e Cytology is positive yet » Ureteroscopy if equivocal 
no tumor is present * Normal mucosa and Prostatic urethra 
Follow-up of prior CIS tumor appears papillary, » Biopsy 5 and 7 o'clock, TURP 
after treatment non-invasive with GYN source if workup completely negative 
* When contemplating negative cytology If full workup negative, >80% likelihood cancer cells still 
partial cystectomy or coming from bladder 
bladder sparing 
approaches to rule out 
CIS 


Evaluate the Prostatic Urethra Urine Markers 


Commercial urine based markers for bladder cancer 
detection and/or surveillance 
» Cytology 
» BTA stat and TRAK 
NMP22 and BladderChek 
ImmunoCyt 
5 3 : 5 UroVysion FISH 
` rrr os OTS Oat CertNDx 
Up to 40% of patients may have involvement of prostatic urethra in » Cx Bladder 


patients with invasive disease and can be easily missed No study has evaluated effectiveness of urinary 


e Important predictor of invasive disease biomarkers to decrease mortality or improve outcomes 
e TUR biopsies at 5 and 7 o’clock adjacent to veru can help detect CIS compared with standard diagnostic methods 


Wood D et al, J Urol, 1989; Huguet J, et al. Eur Urol. 2005;48:53-59 


Urine Markers Atypical cytology and FISH 


Atypical 
Given uncertainty in sensitivity these test CANNOT replace cystoscopy cytology 


+ In general, lower specificity than cytology 


9. In surveillance, should not use urinary biomarkers in place 
of cystoscopy. (Strong Recommendation; Evidence 
Strength: Grade B) 

10. History of low-risk cancer and a normal cystoscopy, 
should not routinely use a urinary biomarker or cytology 
during surveillance. (Expert Opinion) 

11. May use biomarkers to assess response to intravesical No 92-100% 

BCG (UroVysion® FISH) and adjudicate equivocal cytology benefit neg w/u neg w/u 
(UroVysion® FISH and ImmunoCyt™). (Expert Opinion) g g 


Schlommer BJ et al. J. Urol. 2010 
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FISH and response to BCG Cytology 


Recurrence if post BCG 9 |%2T2 


FISH A normal result cannot rule out cancer 


95% accurate if unequivocally positive for HG dysplastic 
cells 

False positives more common for “papillary clusters” 
especially with stones or instrumentation 

lleal conduit or neobladder cytology accurate if positive but 
pathologist needs to know it is from a bowel segment 

Also difficult to evaluate cytology after radiation or 
intravesical chemotherapy (bottom line- communicate to 
your cytopathologist) 


Positive 
Kipp 100% 52% 
Whitson 89% 26% 
Mengual 52% 25% 
Savic 76% 26% 


+ Post BCG FISH predicts for recurrence and progression 
+ FISH useful if post BCG cytology equivocal 


Whitson J, et al. BJU Int. 2009, Kipp et al. J. Urol. 2005 
Mengual et al. Eur. Urol. 2007, Savic et al. Int. J. Cancer. 2009 


Negative 


Staging of primary tumors (T) in bladder cancer 
Primary tumor cannot be assessed 


Staging 


Noninvasive papillary carcinoma 


Non-Muscle Invasive Bladder Cancer 
(NMIBC) 


Carcinoma in situ (CIS) 


Tumor invades lamina propria 
American Joint 
Tumor invades superficial muscularis propria (inner | Committee on Cancer 
half) (AJCC), also known as 
the Tumor-Node- 
Metastases (TNM) 
classification. Clinical 
stage reflects the 
histologic findings at 


Tumor invades muscularis propria 


Tumor invades deep muscularis propria (outer half) 


Tumor invades perivesical tissue/fat 


Tumor invades perivesical tissue/fat microscopically 


World Health Organization (WHO) 
Classification of Urothelial Neoplasms 


WHO 1972" 


Jordan et al." 


WHO/ISUP 1998'*'7 WHO 2001?! 


Reuter V. Urology 2006; 67;3A 11-18 


WHO 2004! 
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Tumor invades perivesical tissue fat macroscopically 
(extravesical mass) 


Tumor invades prostate, uterus, vagina, pelvic wall, 
or abdominal wall 


Tumor invades adjacent organs (uterus, ovaries, 
prostate stoma) 


Tumor invades pelvic wall and/or abdominal wall 


Grading 


TURBT; the clinician's 

physical exam, including 

bimanual exam under 

anesthesia; and findings 

on radiologic imaging. 
Edge 2010 


2004 World Health Organization/ International Society of Urologic Pathologists: 
Cla: ation of Non-muscle Invasive Urothelial Neoplasia** 


Hyperplasia (flat and papillary) 


Reactive atypia 


Atypia of unknown significance 


Urothelial dysplasia 


Urothelial CIS 


Urothelial papilloma 


Papillary urothelial neoplasm of low malignant potential 


Non-muscle invasive low-grade papillary urothelial carcinoma 


Non-muscle invasive high-grade papillary urothelial carcinoma 
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Ib EORTC Risk Tables For Stage Ta T1 Bladder Cancer 
EORTC Risk Tables for Stage Ta T1 Bladder Cancer 


H HH H Prior Re Rat Number of Tui Tumor Di: 

Risk Stratification Se cilia Soa 
© Recurrent <= 1 peryear G 2to7 C >=30m 
F C Recurrent > 1 peryear C Bormore 
EORTC and CUETO risk calculators 

dak r ae r- T Category Grade (WHO 1973) Concomitant CIS 

Limited by lack of applicability to current populations © Ta ca & No 

» Few patients received BCG maintenance, re-staging TURBT, or on C Yes 

post-operative mitomycin C. 


EORTC uses 1973 WHO grading system 
Does not incorporate prior use of BCG or treatment 
C-index (0.5 = coin flip; higher is better) 

» EORTC = 0.66 / 0.75 

» CUETO = 0.64 / 0.70 


Calculate Probabilities 


Probability of Recurrence 
Probability of Progression 


Reference: Sylvester RJ, van der Meijden APM, Oosterlinck W. Wiljes JA Boutfioux C. Denis L, Newling DW. 
Kurth KH. Predicting recurrence and progression in individual patients with stage Ta T1 bladder cancer using 
EORTC risk tables: A combined analysis of 2596 patients from 7 EORTC trials. European Urology 49: 466-477, 2006. 
Programmed by Richard Sylvester, EORTC Data Center. 83 avenue Mounier, 1200 Brussels, Belgium. 


Version 1.0, January 2006 


Risk Tables For Stage Tal AT&T > 5:27PM 7 0 


EORTC 


Prior Reccurence Rate nor Diameter 
© Primary <3om 


AUA/SUO Risk Stratification 


(© Recurrent <= 1 peryear é Ns b >=3om 
a TABLE 4: AUA Risk Stratification for Non-Muscle Invasive Bladder Cancer 
aoa OPEN Low Risk Intermediate Risk High Risk 
T Category comitat CIS LG" solitary Ta<3cm | Recurrence within 1 year, LG Ta |HGTI1 


N 
j PUNLMP? Solitary LG Ta > 3cm 


© Recurrent > 1 peryear 


© Ta 2 = 
come Sasa Any recurrent, HG Ta 


CT 


{Calculate Probal 


EORTC 


Probability of Recurrence 
Probability of Progression 


a 


Kurth KH. Predicting recurren 
EORTC risk tables: A combii 


Programmed by Richard Syl i ssels, Belgium. 
Version 1.0, January 2006 


Denis L Newling DWW. 
bladder cancer using 
an Urology 49: 466-477, 2006. 


Search __Uodates 


Histology - Conventional 


* 90-95% urothelial carcinoma 
* 5% squamous cell carcinoma 
* 0.5-2% adenocarcinoma 
» Usually arise from urachus or trigone 
» Can be prevalent among patients with bladder exstrophy 
» Many have history of long-term inflammation/infection 
» Non-urachal adenocarcinoma should undergo colonoscopy 
+ Distinguish from extension of colorectal primary 
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LG Ta, multifocal 


HG Ta, >3cm (or multifocal) 


HG“ Ta, < 3cm 


Any CIS 


LG TI 


Any BCG failure in HG patient 


Any variant histology 


Any LV 


Any HG prostatic urethral 


involvement 


#LG = low grade; "PUNLMP = Papillary urothelial neoplasm of low malignant potential; “HG = high grade; “LVI = 


lymphovascular invasion; 


At the time of each occurrence/recurrence, assign a clinical 
stage and classify a patient accordingly as “low-,” 
“intermediate-,” or “high-risk.” (Moderate Recommendation; 
Evidence Strength: Grade C) 


Variant Histology 

At TURBT, 86% (vs. 53%) with variant histology present with MIBC 
At cystectomy, 64% (vs. 34%) with variant histology with pT3-T4 
Micropapillary 

» Unusual variant of UC but particularly resistant to BCG 

» Early cystectomy preferred 
Plasmacytoid and Nested variants 

» Aggressive 

» Cystectomy preferred 
Small cell (neuroendocrine) f 

» Stains with synaptophysin, neuron specific enolase, chromogranin 

» Treat with upfront chemotherapy: platinum + etoposide 
Sarcomatoid 

» Treat with upfront cystectomy 
Carcinosarcoma 

» Treat with upfront cystectomy 
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Variant Histology: From the Guidelines Impact of LVI on T1 


e Small study of 116 T1 patients [i= pit < 
e LVI in multivariate analysis i Ce 
6. An experienced GU pathologist should review variant » In all patients, associated with ; 

or suspected variant histologies (Moderate stage progression (HR = 4.0) 

Recommendation; Evidence Strength: Grade C) » In patients treated with BCG, 

If a bladder sparing approach is considered, should associated with: 

perform a restaging TURBT within 4-6 weeks. (Expert e Tumor recurrence (HR = 2.19) 

Opinion) e Stage progression (HR = 3.76) 

Due to high rate of upstaging, clinician should 

consider offering initial radical cystectomy. (Expert 

Opinion) 


+ Pathologists need to report LVI and variant histologies 


Fukumoto K, et al BMC Urol. 2016 Jan 19;16(1):5. doi: 10.1186/s12894-016-0122-1. 


If LVI Negative—Higher RFS and PFS 


PAA E EE 
LVI negative (n = 61) 


LVI negative (n = 61) 
LVI positive (n = 24) 


LVI positive (n = 24) 


Progression-free survival rate 


p= 0.032 p=0.015 


“eto Tuner fee ee “rent une ‘ee NMIBC TREATMENT 


. 


6 
6 w w 8 
2 


s 


Fukumoto K, et al BMC Urol. 2016 Jan 19;16(1):5. doi: 10.1186/s12894-016-0122-1 


Intravesical Therapies Intravesical Therapies 


15. Low- or intermediate-risk, consider single postoperative 15. Low- or intermediate-risk, consider single postoperative 
instillation of intravesical chemotherapy (e.g., mitomycin C or instillation of intravesical chemotherapy (e.g., mitomycin C or 
epirubicin) within 24 hours of TURBT — EXCEPT with suspected Fe TORT m EACE oe ae CL 


h P X rena SWOG 0337 -— 5 
ae S enih Gdo B) E (Moderate Recommendation; Peri-operative single dose intravesical Gemcitabine 2g/100cc NS q 


* 35% recurrence rate with Gem (vs. 47% with NS) 
amie 2 + Greater difference in low-risk subgroup (34% vs. 54%) 
mas 2m + Rare AEs: No grade 4 or 5 complications; no difference in Grade 3 


Messing, JAMA 2018 May 8; 319(18): 1880-1888. 


a an om S 


Sylvester (2004) Fic. 1. Forest plot of recurrence by study. Chemo, chemotherapy Sylvester (2004) Fic. 1. Forest plot of recurrence by study. Chemo, chemotherapy 
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Intravesical Therapies 


16. Low-risk - should not administer induction intravesical therapy. 


(Moderate Recommendation; Strength of Evidence Grade C) 


. Intermediate-risk - consider administration of a 6 week induction 
intravesical chemotherapy or immunotherapy. (Moderate 
Recommendation; Evidence Strength: Grade B) 


. High-risk patient with CIS, high-grade T1, or high-risk Ta, should 
administer 6-week induction course of BCG. (Strong 
Recommendation; Evidence Strength: Grade B) 


Intravesical BCG 


Induction: weekly x 6 (5/6 considered adequate) 
» Wait 2-6 weeks after TUR to start (or bleeding resolved) 
Maintenance: weekly x 3 

» SWOG protocol 3, 6, 12, 18, 24, 30, 36 months 
» 1 year full dose intermediate risk 

» 3 year full dose high risk 

Dose 

» May be reduced by 1/2 to 1/3 for tolerance 
Mechanism 

» Th1 cellular immune response 

» Increases IL-2, IL-12, IFN-gamma, TNF 

» Decreases IL-10 and IL-4 


Reduced Dose BCG 


TIME TO RECURRENCE 
RCT: 61 mo f/u 


BCG 81mg 
BCG 27mg 


20 


BCG 81mg 50 
BCG 27mg 44 


Patients at risk’ Months 


Martinez-Pineiro, et al. J Urol 174:1242-1247, 2005 
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Intravesical Chemo Mechanisms 


+ Mitomycin 
» Bioreductive alkylating agent that crosslinks DNA 
+ Anthracyclines (doxorubicin, epirubicin, valrubicin) 
» Topoisomerase inhibitor and DNA intercalator 
* Thiotepa 
» Alkalating agent 
+ Gemcitabine 
» Pyrimidine analog and incorporated into DNA/RNA 
e Taxanes (docetaxel, paclitaxel) 
» Microtubule superstabilizing agent 


Guidelines: BCG 


+ Insufficient evidence to recommend one strain of BCG 
* Several small studies suggest that different strains may have 
different efficacies 


+ Insufficient evidence to prescribe a particular BCG strength 
+ EORTC and CUETO studies 
+ For lower-risk patients, no difference in recurrence free 
survival between full or 1/3 dose at 1 or 3 years of 
maintenance 


+ There is insufficient evidence to recommend using BCG in 


combination with other intravesical agents (at this time...) 
* Ongoing trials currently examining synergistic combinations 


Rentsch 2014; Oddens 2013; Houghton 2013 


Reduced Dose BCG 


TIME TO PROGRESSION 


i M P=0.7997 
Š = 


We ering, eee 


---+ BCG 81mg 
BCG 27mg 


RCT: 61 mo f/u 


oA, Months: 
60 sc 120 


o 20 40 


BCG 81mg: 65 51 
BCG 27mg: 53 49 


Patients at risk 


Martinez-Pineiro, et al. J Urol 174:1242-1247, 2005 
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1 vs 3 years of Maintenance therapy 
(EORTC 30962) 


Oddens et al, EU (63), 2013 


Survival Rates: No Difference 


Overall Wald test: p = 0.56 (df = 3) 


r 4Yr 
2 4 6 8 12 
No. of patients at risk : BCG treatment 
83 341 289 238 165 34 — 113 dose - 1yr 
88 339 285 228 155 82 — Fulldose -1yr 
101 337 291 232 164 85 — 1/3 dose - 3yr 
97 338 286 241 166 100 — Full dose - 3yr 


Oddens et al, Eur Urol, 2013 


Intravesical Maintenance Therapy 


19. Intermediate-risk who completely responds to induction BCG, a 


clinician may utilize maintenance therapy. (Moderate 
Recommendation; Evidence Strength: Grade C) 


. Intermediate-risk who completely responds to induction BCG, 
should consider maintenance BCG for one year, as tolerated. 
(Moderate Recommendation; Evidence Strength: Grade C) 


21. High-risk who completely responds to induction BCG, should 
continue maintenance BCG for three years, as tolerated. 
(Moderate Recommendation; Evidence Strength: Grade B) 


Time to Progression: No Difference 


Overall Wald test: p = 0.85 (df= 3) 


No. of patients at risk: BCG treatment 
280 224 154 = 1/3 dose-1yr 
219 146 = Full dose - 1yr 
225 156 —— 1/3 dose -3yr 
230 159 — Full dose - 3yr 


Oddens et al, Eur Urol, 2013 


EORTC-GU Cancers Group: 
Conclusions 


No differences in progression or survival rates in 
any of the arms 


No difference in morbidity between 1/3 and full 
dose arms 


Subgroup analysis 
e Intermediate risk: no difference 1 vs. 3 years 
* High risk: 3 years associated with ) recurrence 


Oddens et al, Eur Urol, 2013 


Defining BCG Unresponsive Disease 


6 month mark is important 


T1 disease 


» Persistent disease within 6 months after receiving at least 5/6 
BCG doses 


CIS or Ta HG disease 
» Failed two prior BCG courses (5/6) 
» 5/6 induction; 2/3 maintenance 
» Progression to T1 at 3 months 


Consider upper tracts and prostatic urethra when 
patients are not responding (e.g. + Cytology only) 
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BCG Relapse 


Intermediate- or high-risk with persistent or recurrent disease 
or positive cytology following intravesical therapy, should 
consider performing prostatic urethral biopsy and an upper 
tract evaluation prior to administration of additional 
intravesical therapy. (Conditional Recommendation; Evidence 
Strength: Grade C) 


. In an intermediate- or high-risk with persistent or recurrent Ta 


eM 


or CIS disease after a single course of induction intravesical 
BCG, should offer a second course of BCG. (Moderate 
Recommendation; Strength of Evidence C) 


» 50% patients with persistent/ recurrent NMIBC following first 
induction course of BCG respond to a second course of BCG 


Intravesical options in 
BCG-unresponsive disease 


edically fit > Cystectomy 


e What if medical unfit or refuse 


> 


> 


> 


> 


> 


e Asignificant number of 
patients progress to detrusor 


m 


Clinical Trial 

Docetaxel (intravesical) 

Gemcitabine + Docetaxel (sequential) 
(Valrubicin) 

(Gemcitabine) 


Waiting Until Progression May Prove Fatal 


ase-specific death 
48%(95%CI 39%-60%) in 
ts w muscle progression 


uscle invasion 


e Waiting for muscle invasion 


re 
su 


cystectomy in a select group 
of patients 


sults in worse outcome 5 
pporting the role of early } er tes 


Disease-specific death 
31%(959%CI 22%-42%) 
in pts without muscle 
progression 


Raj J Urol 2007;177:1283-1286 
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BCG Relapse 


24. In patient fit for surgery with recurrent HG T1 after a single 


induction BCG, should offer radical cystectomy. (Moderate 
Recommendation; Evidence Strength: Grade C) 


. A clinician should not prescribe additional BCG if patient is 


intolerant or has recurrence on TURBT of high-grade, non- 
muscle-invasive disease and/or CIS within 6 months of 2 
induction courses of BCG or induction BCG plus maintenance. 
(Moderate Recommendation; Evidence Strength: Grade C) 


. With persistent or recurrent intermediate- or high-risk NMIBC 


who is unwilling or unfit for cystectomy following two courses 
BCG, a clinician may recommend clinical trial enrollment. May 
offer intravesical chemotherapy when clinical trials are 
unavailable. (Expert Opinion) 


Role of Cystectomy 


Early, high-risk recurrences are at significant risk of 
progression; salvage intravesical therapies have poor 
success rates. 


Rationale for “early” cystectomy: 

» Understaging (50% T1 are upstaged to >=T2 at cystectomy 
» Significant “late” failure rate 

» Potential survival benefit from avoiding delay of cystectomy 


Earty RC (n= 48) 
Erh n E 
Pasos 
Delayed RC (n = 42) 


Role of Cystectomy 


27. Ta low- or intermediate-risk disease, a clinician should not 


perform radical cystectomy until bladder-sparing modalities 
(staged TURBT, intravesical therapies) have failed. (Clinical 
Principle) 


28. High-risk who is fit for surgery with persistent HG T1 disease 


on re-TUR, or T1 tumors with CIS, LVI, or variant histologies, 
should consider initial radical cystectomy. (Moderate 
Recommendation; Evidence Strength: Grade C) 


29. In high-risk with persistent/recurrent disease within one year 


following treatment with two inductions of BCG or BCG 
maintenance, should offer radical cystectomy. (Moderate 
Recommendation; Evidence Strength: Grade C) 
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NMIBC FOLLOW-UP 


Risk-Adjusted Surveillance: 
Intermediate Risk 


First surveillance cystoscopy within 3-4 months 
Subsequent surveillance cystoscopy every 3-6 months for 
2 years 

Then 6-12 months for years 3 and 4 

Annually thereafter 

Upper tract surveillance imaging every 1-2 years 


Non-Muscle Invasive Bladder Canfer: 
AUA/SUO Treatment Algorithi 


wn |} > Surveillance << 
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Risk-Adjusted Surveillance: Low Risk 


First surveillance cystoscopy within 3-4 months 
Subsequent surveillance cystoscopy 6-9 months later 
Annually thereafter 


Surveillance after five years in absence of recurrence 
based on shared decision-making 


No need for routine cytology or upper tract imaging 


In-office fulguration an alternative to resection under 
anesthesia for small sub-centimeter papillary recurrences 


Risk-Adjusted Surveillance: High Risk 


First surveillance cystoscopy within 3-4 months 
Subsequent surveillance cystoscopy every 3-4 months for 
2 years 

Then every 6 months for years 3 and 4 

Annually thereafter 

Upper tract surveillance imaging every 1-2 years 
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Intravesical Therapy for 
Management of 
Non-Muscle-Invasive 
Bladder Cancer 


Zachary L. Smith, M.D. 

Assistant Professor of Surgery 

Division of Urologic Surgery, Department of Surgery 
Washington University in St. Louis School of Medicine 


E Washington University in St-Louis 


Bladder cancer basics 


Estimated 81,000 new cases of bladder cancer and 17,000 
bladder cancer deaths predicted in the U.S. in 2018.1 


Approximately 75% of newly diagnosed bladder cancer is non- 
muscle-invasive bladder cancer (NMIBC).? 

Recurrence occurs in 50-70%, progression occurs in 10-40%.23 
NMIBC is a heterogeneous group 


— Important to identify and risk stratify those with higher risk of 
recurrence/progression. 


Disclosure statement 


* Nothing to disclose 


NMIBC: staging and detection 


1. Siegel et al. (2015) CA:A Canc J for Clin. 
2. Sylvester et al. (2006) Eur Urol. 


Æ Washington University in St.Louis 
3. Fernandez-Gomez et al. (2009) J Urol. 


AUA/SUO Guidelines on NMIBC (2016) 


“Highest-risk” NMIBC 


Low-risk: 
— Solitary LGTa tumors <3cm and PUNLMP. 
Intermediate-risk: 


— LGTa recurrences within 1 year, solitary LGTa >3cm, multifocal LGTa, 
HGTa tumors <3cm, LGT1. 


High-risk: 
— HGT1, recurrent HGTa, HGTa >3cm, multifocal HGTa, CIS, BCG failure in 
HG patient, variant histology, +LVI, any HG prostatic urethra involvement. 


Chang et al. (2016) J Urol. 
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Patients with HGT1 and concomitant CIS are at the 
highest risk, with progression rates around 50% and a 
34% risk of death from bladder cancer.' 


— EORTC data suggests patients with HGT1 and CIS have rates 
of progression of 29% and 74% at 1 and 5 years, respectively 
(compared to 10% and 29% in HGT1 alone).? 


— Meta-analysis of 15,215 patients showed that HGT1 with CIS 
carried a two-fold risk of progression when compared to HGT1 
3 
alene. 1. Cookson et al. (1997) J Urol. 


2. Dhir R. (2007) Yearbook of Path and Lab Med. 
3. Martin-Doyle et al. (2015) J Clin Oncol. 
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Role of repeat TURBT 


* Up to 77% have residual tumor and 15-29% upstaged. 12 


— Up to 50% upstaged in HGT1 patients when muscle not in original 
specimen. 


— Change in management in 1/3 patients. 

+ Re-TURBT reduces the frequency of early tumor recurrences and 
is thought to improve PFS.12 

+ Pathology on re-TURBT can be utilized as a prognostic indicator. 


— Residual HGT1 at re-TURBT associated with increased risk of recurrence 
and progression.2 
+ 2-year RFS only 26%.° 
* 23-82% risk of progression to MIBC (vs 6-19% without HGT1 on re-TURBT).34 


1. Herr HW. (1999) J Urol. 3. Tae et al. (2017) PLoS ONE. 
2. Gendy et al. (2016) BJU Int. 4. Herr et al. (2007) J Urol. 


Intravesical treatments: 


Overview 


© Washington University in St Louis 


Intravesical treatments: the basics 


+ Who is a candidate? 

— AUA/SUO low-risk 
+ Perioperative 

— AUA/SUO intermediate-risk 
+ Induction +/- maintenance 

— AUA/SUO high-risk 
+ Induction +/- maintenance 

— MIBC? 


+ NMIBC recurrence after bladder preservation therapy 
* Clinical trials 
+ NAC delivery 
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Blue-light cystoscopy 


g 
e Recurrence rates of NMIBC (all path) after white light cystoscopy 
(WLC) re-TURBT are 41%, 61%, and 73% at 2, 12, and 36 months.! 
— WLC detection of CIS can be as poor as 61%.' 
Due to the high rates of recurrence and upstaging seen on WLC re- 
TURBT, new techniques have emerged blue light cystoscopy (BLC). 
Meta-analysis of RCTs: BLC with 5-aminolevulinic acid (5-ALA) or 
hexaminolevulinate (HAL) improves detection rate of CIS to ~90%.? 
— HAL (Cysview®) was approved by the FDA in 2010. 


— Meta-analysis of BLC with HAL associated with improved detection rates of Ta, 
T1, and CIS (decreased recurrence at 12 months; 35% vs 45%).3 


NB: while BLC associated with improved RFS at 1 and 2 years, 
progression to MIBC not improved.* 


1. Daniltchenko et al. (2005) J Urol. 


3. Burger et al. (2013) Eur Urol. 
2. Grossman et al. (2007) J Urol. 


4. Yuan et al. (2013) PLoS ONE. 


Intravesical treatments: the basics 


Delivery of medication directly to the site of the tumor 

— Minimizes systemic exposure 

Held in the bladder for as long as tolerable (ideally 2 hrs) 
Increased concentration by decreasing urine production 
Done in absence of bladder perforation and/or UTI 


Concepts: 

— Perioperative vs induction vs maintenance 
— Chemotherapy vs immunotherapy 

— Treatment vs prophylaxis 


Intravesical treatments: the agents 


* Chemotherapy 


— Mitomycin C, doxorubicin, epirubicin, valrubicin , gemcitabine, thiotepa, 
docetaxel, paclitaxel 
+ Combination: gemcitabine/docetaxel 


¢ Immunotherapy 
— BCG, interferon-a, ?PD-1/PD-L1 
+ Combination: BCG/interferon 
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Intravesical treatments: the agents 


Agent Mechanism of Action 


Immunomodulatory Agents 
Bacillus Calmette-Guérin Inflammatory host response; release of cytokines 
(BCG) May be combined with interferons” ®* 


Interferons Lymphocyte activation; cytokine release; phagocyte stimulation 
Antiproliferative actions 
Antiangiogenic’? 


Chemotherapeutic Agents 
Thiotepa Alkylating agent; cross-links nucleic acids” 


Mitomycin C Antibiotic: inhibits DNA synthesis ** 


Doxorubicin, epirubicin, Intercalating agents: inhibits DNA synthesis °°°** 


valrubicin 
Gemcitabine Deoxycytidine analog: inhibits DNA synthesis?” 


Figure from AUA Guidelines. (2007) 


Intravesical immunotherapy: 
BCG 


BCG mechanism of action 


Do we really know? 


Courtesy of Steinberg GD. 


Innate Immunity 


Intravesical treatments: the take-homes 


BCG, mitomycin, doxorubicin, and epirubicin are associated with 
a reduction in recurrence risk by 20-44%. 
BCG is associated with a decreased risk of progression by 5%. 


— Although interferon-a has been associated with a decreased risk of 
progression, finding was based on 2 flawed RCTs. 


No intravesical agent (including BCG) is associated with a 
decreased risk of all-cause or bladder cancer-specific mortality. 
— Likely secondary to limitations of study design. 


Chou R et al. (2017) J Urol. 


Immune system and the bladder: a primer 


- PAMPs > TLR2 on tissue-resident macrophage > cytokines and 
chemokines 
— Urothelial cells > secrete type | IFN (alpha and beta) 
— Macrophages > engulfs pathogens > cytokines and chemokines 

+ Thi response vs Th2 response 


BCG Immunology Targets 


Adaptive Immunity 


apoptosis Bce or cancer 
phagocytosis ~ antigen 
phagocytosis 
Te DC CD8' T cell 
processing and pen eres oc HLA class I 
antigen presentation processing and 
. antigen presentation 
Moerochose CD4* T cell gen pı 


I cytokine production 


Kitamuraet al. (2011) Cancers 
Shelley et al. (2006) Cochrane Data of System Rev. 
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History of BCG BCG 


1929 — Autopsy study: lower frequency of cancer in patients with active/healed TB BCG is the gold standard adjuvant treatment for patients with HR 
1950s (Old et al) — Mice infected with BCG show resistance to tumor transplant NMIBC. 

1970s (Zbar et al) — delayed hypersensitivity rxn to BCG caused tumor inhibition BCG is used as the predominant (>2:1 majority) intravesical agent in 
1975 (deKernion et al) — treated melanoma of bladder with intravesical BCG North America, even in low/intermediate risk bladder cancer. 


1976 (Morales et al) — first successful use of intravesical BCG for non-invasive UC Numerous studies demonstrate reduction in both recurrence and 


— Devised original protocol for induction: . 1-3 
+ 6 doses: Frappier strain packaged in 6 vials Progression. 
* 120 mg/dose: tolerated via intradermal route Numerous studies have supported the efficacy of intravesical BCG as 


Weekly instillation: adverse aoo <1 week eA k a treatment for CIS. 
1978 (Morales et al) — 7/10 patients exhibit tumor response in bladder À Z 
— Lamm et al reviewed 34 series (1,354 patients) and noted an average CR rate 
Two RCTs, SWOG (Lamm) and MSKCC, confirmed reduced tumor recurrences o, i i 4 
compared to TURBT alone Si ENS patens. 
R — Response is durable in ~30% at 10 years 


1990 — FDA approved intravesical BCG Herr et al. (2008) J Urol. 1. Morales et al. (2017) J Urol. 3. Lamm et al. (2000) J Urol. 
Agarwal PK. NIH/NCI 2. Babjuk et al. (2017) Eur Urol. 4. Lamm et al. (1995) Oncol. 


BCG maintenance BCG treatment protocol 


* SWOG 8507! compared induction vs induction + 3 years of 
maintenance. 
— 3 weekly instillations at 3, 6, 12, 18, 24, and 36 months. ever oe TAP ee NeT TERE 
— Overall CR rate increased from 56% to 82% with additional maintenance Turst Sessee „ COBE Tees S 
treatments. RAAE EE 
— However, the vast majority did not complete the 3-year schedule due to toxicity. Fig 2. A standard treatment protocol for intermediate and high risk, non-muscle-invasive urothelial cancers. 


S 2 BT), adjuvant treatment is initiated. During the induction 
e EORTC-GU Cancers Group Randomized Study? compared 1/3D vs 
FD and 1 yr vs 3 yr in the e pal ay underg TURST to remove the tumor, and 
$ d additional an additional course(s) of BCG instillation as part of their clinical management. 
— Intermediate-risk: FD-1 yr equal to FD-3 yr 
— High-risk: FD-3 yr has lower recurrence rate (similar progression/death) 
+ The AUA recommends induction BCG followed by 1-3 years of 


maintenance, depending on risk.3 1. Lamm et al. (2000) J Urol. 
2. Oddens et al. (2013) Eur Urol. 
3. Chang et al. (2016) J Urol. 


BCG failure BCG failure 
Those that recur after BCG require second line therapy, most of 


e Despite aggressive treatment with BCG... 
which—outside of radical cystectomy—are not effective. 


— ~20-65% (avg ~40%) recur 
— ~20-40% progress 


— And manysome won't tolerate treatment. However, there is wide heterogeneity among BCG failures: 


— Papillary vs CIS, LG vs HG, number of failed courses, time of failure, 
failure during maintenance 

— Even the terms BCG refractory/resistant/failure have different meanings 
to different people 


e ~15,000 patients per year are deemed a BCG “failure” to some 
degree 
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BCG Failure Definitions 


BCG-relapsing 
BCG-intolerant 


Recurrence after achieving 6 months of DFS 


Less than adequate course of therapy 
terminated due to serious adverse event 


Failure to achieve DFS at 6 months after initial 
BCG therapy if on maintenance 

Or 

Failure to achieve DFS at 3 months after initial 
BCG therapy if retreated 


BCG-refractory 


BCG-resistant Disease improves then resolves after 6 months 


of treatment but is evident at 3 months 


Lerner et al. (2015) Bladder Cancer. 


BCG: leftovers 


+ AUA/SUO guidelines:' 
— May offer a second induction course 
— Up to 30% of patients with CIS will achieve additional response 


+ EORTC 30911:2 


— Elderly patients (>70 yo) may respond poorer, but BCG still provides 
favorable response over chemotherapy 


1. Chang et al. (2016) J Urol. 
2. Oddens et al. (2014) Eur Urol. 


Intravesical chemotherapy 


Historically, when compared to BCG, intravesical chemotherapy 
has not been highly efficacious 


Much of this is secondary to the high efficacy of BCG 
— Chemotherapy must be better than BCG to be front-line (which it is not) 


— Therefore, it is often second-line treatment 
+ Second-line treatment by nature will have worse outcomes 
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BCG-unresponsive: HR NMIBC unlikely to benefit 
from further intravesical BCG 


+ Patients that don’t respond to intravesical BCG and have a new 
or persistent HG recurrence at 6 months after initiation of BCG 


Have received at least two courses of BCG 
— The “5+2” rule: at least 5/6 + at least 2/3 


Relapse within six months of last instillation with HG NMIBC. 


All papillary NMIBC should be completely resected prior to BCG 


Lerner et al. (2015) Bladder Cancer. 


Intravesical chemotherapy: 


Overview 


hington University in St.Louis 


Intravesical chemotherapy: when and why? 


Perioperative treatment 
— Mitomycin C 
— Gemcitabine 
Induction +/- maintenance 
— Primary 
+ Mitomycin C 
— BCG-unresponsive 
+ Mitomycin C 
+ Valrubicin 
+ Gemcitabine/docetaxel 
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Mitomycin C 


Primary use is in perioperative chemotherapy 
— 39% reduction in recurrence (OR 0.61 single tumor, OR 0.44 multiple tumors)! 
— Average CR for initial treatment ~35% if single tumor 
Intravesical chemotherapy: can E for induction therapy, but maintenance has no strong 
vi 

Perioperative Non-cell cycle specific; LG cells tend to be sensitive 
— May be used for induction therapy of intermediate-risk patients with LG tumors 
Side effects 
— Leukopenia - rare 
— Chemical cystitis — up to 40% of patients 

+ Contraction/decreased capacity 


+ Calcification 
+ Pain 
Æ Washington University in St-Louis 


1. Sylvester et al. (2004) J Urol. 


Gemcitabine Poor utilization 


Can be used in perioperative setting 


e Despite supportive evidence, use remains low in U.S. (1-16%)! 


More readily available, less costly, less toxic than mitomycin C 
SWOG S0037: 


— 4-yr recurrence 35% vs 47% with saline (HR 0.66, p<0.001) 


— Access? 
— Cost? 
— Unknown histology? 


+ For low-risk, 34% vs 54% (HR 0.53, p<0.001) + Unnecessary treatment for some 


; F A 7 = it? 
— Direct comparison to mitomycin C not performed due to large sample Real beneit k : 3 A es 
size requirement . Randomized study comparing postoperative saline CBI to mitomycin’ 

— No difference in progression, time to recurrence, or 5-year RFS 


New standard of care for perioperative chemo? r 4 tata 
ee + May improve with adoption of gemcitabine 


1. Cooks t al. (2012) J Urol. 
Messing et al. (2018) JAMA. 'ookson et al. (2012) J Urol 


2. Onishi et al. (2017) BJU Int. 


Valrubicin 


+ For CIS that are (From Phase ii’ Study) 
either BCG 


$, unresponsive or 
Intravesical chemotherapy: non-candidate 
Gained FDA 


approval for CIS 
post BCG 


6 months 
B 22% 
BCG unresponsive 


1 year 
10% 


Disease-Free Probability 


iiaa Saeaes AAAA DEARC AAAA C 
Time Since First instination, mo 


Æ Washington University in St.Louis 


Fig. 1. Disease-free probability vs. time (intent-to-treat population in A9303 study). 


Dinney et al. (2013) Urol Oncol. 
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Gemcitabine = 
e SWOG 80353: Phil Trial of gemcitabine with recurrence after two 
induction courses of BCG 
— 47 patients (89% HG, 11% multifocal LG) 
— Induction + once monthly x 1 yr 
+ 3 month CR: 47% 100% 


* 2 year CR: 21% 80% 


ARisk Failed 
Taa “a7 C] 


60 


Skinner et al. (2013) J Urol. 


Intravesical immunotherapy: 
BCG unresponsive 


Æ Washington University in St-Louis 


Mycobacterial Cell Wall Nucleic Acid Complex 


Phase Ill trial;129 patients with prior BCG failure 
* CIS only (59 patients) 

* Ta-T2 tumors only (38 patients) 

* CIS and Ta-T2 tumors (32 patients) 


Intravesical MCNA given with induction + 3 week maintenance at 3, 6, 12, 
18, and 24 months 


3 year follow-up, median follow-up 34 months 
1-yr DFS: 21% 


Morales et al. (2015) J Urol. 
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Gemcitabine/docetaxel 


33 patients, full induction course 
Median DFS: 6.5 mos (42% 1-yr and 24% 2-yr DFS). 


Median HG-RFS: 17.1 mos (56% 1-yr and 42% 2-yr HG-RFS). 
Median HG-RFS (among pts with HG path): 15.7 mos (51% 1-yr 
HG-RFS and 34% 2-yr HG-RFS). 

No significant predictors for HG-RFS or DFS. 


5 LG recurrences, and 16 HG recurrences, with 6 progressions 
among these. 7 (21%) underwent RC at a median of 14.9 mos. 


Milnar et al. (2017) Presented ASCO. 


Intravesical immunotherapies 


+ Mycobacterial Cell Wall Nucleic Acid Complex (MCNA) 
+ Interferon-a2b (IFN) 
+ Recombinant adenovirus-mediated IFN-a2b (Instiladrin) 


Interferon alpha-2b = 
Pleiotropic immune modulator with anti-proliferative activity. Well tolerated 

as an intravesical single agent 

Multicenter RCTs in 1996 and 1997 found Interferon alone was less effective 
than MMC or BCG 


+ Dose-dependent response; 12-20% 


BCG+IFN trial in 2001 for BCG failures 
+ 1-2 year success rates of 40-45%, improved with 2" course and 
maintenance 


No difference BCG vs BCG/IFN in BCG-naive patients 
Boccardo F, et al. JCO 1994 


Joudi FN et al. J Urol 2006 
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Instiladrin (rAd-IFN/Syn3) = Instiladrin (rAd-IFN/Syn3) = 


+ Syn3 is a novel medium that facilitates intravesical adenovirus vector Phase II open label study - Completed 
mediated transduction of IFN-a + BCG-unresponsive NMIBC population (n=40) 
* Open Label Phase | trial assessed 17 patients + 35% 1 year RFS (50% RFS in papillary; 29% RFS in CIS) 
+ Detectable urine IFN-a >10 days following transduction 
+ Minimally detectable serum IFN-a (peaked in 24 hours) Phase III open label study - Ongoing 
+ No Grade 3+ adverse events + Plan to enroll 135 patients 
* 40% patients with complete response * Single intravesical instillation, further maintenance doses given after 3, 6, 
9 month surveillance cystoscopies 


+ Primary outcome: 12 month complete response 


J Urol. 2013 September ; 190(3): 850-856. 


A First in Human Phase 1 Study of CG0070, a GM-CSF Expressing 
Oncolytic Adenovirus, for the Treatment of Nonmuscle Invasive 


Novel intravesical immunotherapies l Bladder Cancer 


James M. Burke,*,t Donald L. Lamm,ł Maxwell V. Meng,§ John J. Nemunaitis, 
TOE NA: Joseph J. Stephenson, James C. Arseneau,+ Junko Aimi, Seth Lerner, 
Vaccinia Virus Alex W. Yeung,§ Troy Kazarian,|| Daniel J. Maslyar§ and James M. McKiernan 


Vicinium (VB4-845) * CG0070 — Oncolytic Adenovirus targeting RB defective pathway mutations 
CG0070 Oncolytic Adenovirus + Phase | trial assessed 35 patients 

Gp96 (Heat Biologics ImPACT) + Open Label, dose escalation 

ALT-803 (IL-15 superagonist) 

Imiquimod (TMX-101) 


THE JOURNAL OF UROLOGY® 
Vol. 188, 2391-2397, December 2012 


A First in Human Phase 1 Study of CG0070, a GM-CSF Expressing 
Oncolytic Adenovirus, for the Treatment of Nonmuscle Invasive 
Bladder Cancer 


James M. Burke,*,t Donald L. Lamm,+ Maxwell V. Meng,8 John J. Nemunaitis,4] 
Joseph J. Stephenson, James C. Arseneau,+ Junko Aimi, Seth Lerner, 
Alex W. Yeung,§ Troy Kazarian,|| Daniel J. Maslyar§ and James M. McKiernan 


CG0070 Phase III Trials 
e Bond | — Study Design 


+ CIS and CIS with Ta and/or T1 disease 
Randomized 2:1 with CG0070: control regimens 
6 week induction course 
3 and 9 month assessments 
15 month response as complete response 


Subgroups Complete Response Median Duration of 
Examined “CR” Rate @ 3 Complete Response 
months (CR/n) (months) 


Multiple Dose 63.6% (14/22) 


Subgroups combined 
(4 weekly + weekly X 
6) 


4 Weekly 53.9% (7/13) 
Weekly X 6 77.8% (7/9) 


e Bond Il 
* Open label HR NMIBC with Maintenance 
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Bond I Response Rates va ¢ BOND II Response Rates 


4 Valrubicin i : 
Total Pts -mon R 
CG0070 15 Control 7 2 Mitomycin E Six-month CR by Stage 


1 Gemcitabine 


3 months “Anitial-NR--8-{53%)---~ a Initial NR 2 (29%) m6 month CR 
CR 7 (47%) CR 5 (71%) ™6 month Non-CR 


9 months | 
CR 6 (42%) 
ths L] = =a 


CR 4 (29%) CR 5 (71%) Overall Pure CIS CiS+Ta CIS +T1 Ta T1 
47% 58% 38% 25% 50% 0% 


CIS +/- Ta/T1 (CR 50%) Ta/T1 (CR 33%) 


¢ BOND II Response Rates vat Heat Biologics Intradermal Vaccine HS-410 


Total Pts Six-month CR by Stage EO e HS-410: an engineered “bladder tumor” cell line with added — 
gp96 heat shock protein 


=6 month CR + Produces bladder tumor antigens 


m6 month Non-CR e Produces an extracellular gp96 to continually deliver tumor 
antigens to CD8+ cells 


e Administered intradermal, aim to be in combination with BCG 


Overall | Pure CIS CIS+Ta CIS+T1 e Goal is for superior CD8+ activation relative to BCG alone 
47% 58% 38% 25% 


CIS +/- Ta/T1 (CR 50%) Ta/T1 (CR 33%) 


e Potential Synergy Between BCG & HS-410 —_ e Evidence of CD8+ Tumor Infiltration in HS-410 ee 
ae San I Study 


Pre-Treatment 


Shintaniet al. Int J Urol. 2007;14:140-6 Springer TA. Cell, 1994;76:301-14 


Non-Responder 


e BCG stimulates TNF-a 
* e TNF-a is associated with increased urinary 
lymphocytes 
© 4 TNF-a levels are significantly associated 
with decreased disease recurrence 


By increasing vascular endothelial integrin and selecting expression, BCG induced TNF-a facilitates 
lymphocyte infiltration into the urinary bladder. This is expected to facilitate infiltration by vaccine- 
stimulated CD8+ T cells. 


Responder 
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e HS-410: Phase I Preliminary Clinical Outcomes 


Tino cis 311 
+08 (LG) 


TLACIS > Ta w/o CIS at Wk 7 > TA4CI5 at Wk 
13 


3 of 4 pts with GIS are 
disease-free 


“Cystoscopy to assess disease recurrence 


as of 14-Apr-2015 
‘Recurrent disease >12 mo since last BCG 


HS-410: Phase II Trial 


Recurrence Free Survival, ITT pop. 


1 year RFS 
—— BCG + Low Dose vaccine 65.4% 
—— BCG + High Dose vaccine 65.4% 
—— BCG + Placebo 76.9% 


© 
ie 
> 
= 
5 
D 
~ 
= 
o 
o 
~ 
o 
a 


184 276 
Days elapsed 


Intravesical ALT-803 and BCG Treatment Reduces Tumor 
Burden in a Carcinogen Induced Bladder Cancer Rat 
Model; a Role for Cytokine Production and NK Cell 
Expansion 


akito Miyake", Steve Goodison™?, Aravindhan Sriharan®, Ge Zhang’, 
Egan*, Peter R. Rhode“, Alexander S. Parker?, Karl X. Chai, Hing C. Wong“, 


Greatest bladder wall thickness 
decrease w/ALT-803 or ALT- 
803+BCG 


Greater increase in cytokines: 
IL-ta, IL-1b, RANTES 


76% reduction in angiogenesis 


Currently phase 1 trial for 
multiple myeloma 
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HS-410: Phase II Trial 


Phase II, Randomized, Blinded, Placebo-controlled trial 
Primary Endpoint: 1-year recurrence free survival 


Blinded Arm 1 
BCG + 
Low Dose HS-410 (1 Million cells) 
N=25 


` Blinded Arm 2 
Randomize B+ 


gai Bak High Dose HS-410 (10 Million cells) 
(Blinded) 


Will patient receive BCG? 


Intravesical ALT-803 and BCG Treatment Reduces Tumor 
Burden in a Carcinogen Induced Bladder Cancer Rat 
Model; a Role for Cytokine Production and NK Cell 
Expansion 


Evan Gomes-Giacoia™", Makito Miyake", Steve Goodison", Aravindhan Sriharan®, Ge Zhang’, 
Lijing You*, Jack O. Egan“, Peter R. Rhode*, Alexander S. Parker*, Karl X. Chai", Hing C. Wong*, 
Charles J. Rosser" 


¢ IL-15 stimulates T-cell and natural killer cell responses through IL- 
12 pathway 


e But with less capillary leak/adverse events 


+ ALT-803: Complex of IL-15 super-agonist and dimeric IL-15 fusion 
protein 


e Enhanced in vivo activity relative to IL-15 in mice 
e Preliminary study performed in rats w/ NMIBC. 


PD-L1 as a resistance mechanism to BCG 


a o o 
A 


19 


BCG-naive 
3 of 16 pts 


Granuloma IHC Staining 
N 
[=] 


o 


BCG-relapsed 

‘A 11 of 16 pts 
GS h 

Figure B: PD-L1(+) NMIBC Post-BCG 


Treatment Granuloma 
Inman et al. (2007) Cancer. 
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Future directions 


Æ Washington University in St-Louis 


Neoantigen vaccines 


e Personalized neoantigen vaccines (NAV) induce broad immune 
responses, suggesting potential for synergy with an immune 
checkpoint inhibitor. 

e Two clinical trials are currently underway evaluating combination 
therapy with NAV + immune checkpoint inhibitor in UC. 

— NEO-PV-01 + nivolumab (NCT02897765) 
— PGV001 + atezolizumab (NCT03359239) 

e Currently aimed at metastatic disease, but goal is to harness 

immune system to treat cancer in primary as well. 


1. Ott et al. (2017) Nature. 


Therapeutic targets 


o~ n 


Cytokine BCG 
Checkpoint mAB} 
Adoptive T cells, 
Instiladrin 


Subcomponent BCG 

HS410 Vaccine 

PANVAC Vaccine p, 

CTA Vaccines 

CDX 1307 MAB  cnamomanor 


Tapana moray 


< 


Aron Checkpoint mAB 


Chen ED. (2013) Immunity. 
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BCG Immunology Targets 


Innate Immunity Adaptive Immunity 


PD-1/PD-L1 ' PD-1/PD-L1 


41BB 
k tosis BCG or cancer! 
phagocytosis! antigen 


= 


phagocytosis 
CD8' T cell 
processing and MAd oc 


HLA class I 
antigen presentation 


processing and 
antigen presentation 


Sesion 
CD4* T cell rAdIfN/Syn3 
I. cytokine production 


NK cell —“Th-4 response — 
T12, IFNy, en TNE EE} inflammation Em) side effects 


Macrophage 


|ce-meaiatea immune response 


Kitamuraet al. (2011) Cancers 
Shelley et al. (2006) Cochrane Data of System Rev. 


Immune checkpoints 


+ Normally immune checkpoints allow for self-tolerance 

* Tumor cells exploit this regulatory pathway by over-expression of 
immune checkpoint molecules 

+ Therefore, novel therapies utilize monoclonal antibodies to block 
either the: 
— Immune checkpoint receptor (CTLA-4 or PD-1) 
— Immune checkpoint ligand (B7 or PD-L1) 


Timing of checkpoint inhibition 


e Given highly successful utilization in metastatic setting, can 
timing be altered? 
— BCG unresponsive disease? 
— Neoadjuvant for MIBC? 
— Adjuvant for high-risk MIBC? 
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Current phase II trials Ongoing issues/barriers 


KEYNOTE-057 Inherent limitations of single-arm trial design 
— Pemrolizumab x 2 year (n=260) 


S1605 Shortcomings in mechanism of action (MoA) 
a ec 1 S (n=148) Reliability of DFS assessments 
29635 123 F i 3 f 
— atezolizumab monotherapy (BCG-refractory NMIBC) Failure of reaching efficacy endpoints 
— atezolizumab + BCG Inherent heterogeneity of CIS vs Ta/T1 patients 
+ 1/3 vs 2/3 vs full d BCG 4 
aca relacen vs LOG EMNE BCG mane NIBC Possible approval due to lack of treatments (BCG shortage) 
ADAPT-BLADDER (HCRN 16-243) Current regulatory landscape in NMIBC 
— Durvalumab + BCG 
— Durvalumab + EBRT 
— BCG alone>Durvalumab if residual NMIBC 


Thank you. 


Æ Washington University in St-Louis 
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4) Memorial Sloan Kettering P rese nte r D isclosu = 


==) Cancer Center 


Genentech: Chairman of Independent Data Safety monitoring 
committee 


Surgical Management of 
Invasive Bladder Cancer: 


Olympus: Faculty, endoscopy training course 


Bernard H. Bochner, MD 

Attending Surgeon, Urology Service 

Sir Murray Brennan Chair in Surgery 
Memorial Sloan Kettering Cancer Center 


Radical Cystectomy For 


Bladder Cancer: GOALS Simple Cystectomy: Lateral 
Dissection 


= First performed 1888 
A ; : (Bardenheuer) 
e Local-regional control is the primary goal IW, à 
e Surgical techni is critical ~- à l = Simple cystectomy 
Surgical technique is cniiica hes J > Adherent/adjacent fat 
— Key components: wide excision and PLND j y only 
e Surgical quality matters y| > No regional lymph node 


dissection 
— Poor surgery leads to poor outcomes 


= Stage procedure 
> ureteroenterostomy 
> cystectomy 


Cystectomy and 
Ureteroenterostomy: Operative 


Radical Cystectomy For Bladder Cancer: 
Mortality and Survival 


Lessons From Past 


e 100 consecutive cystectomy patients 


e Little emphasis toward perivesical tissues and no regional 
LN dissection 


Author # patients Mortality] Tumor recurrences 
Hinman 25 


Priestley and Strom 71 


e 26% “successful” 2 year outcomes 
e 38 patients with persistent pelvic disease 


Jewett 39 
Smith 47 


Marshall 81 r ERS, t . 
“The implications seems unavoidable that a more radical 
Edelman 34 procedure might be worthy of trial...” 
Ferris and Priestley 119 == = 
ees p | 
E x Marshall and Whitmore, J. Urol., 1950 y 


Adapted from: Leadbetter and Cooper, J. Urol., 1950 
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Bladder Cancer: What we know 
* Established surgical principles for Radical Cystectomy 


A 


of the bladder 
and perivesical 
tissues > 


A 


Bochner, Skinner et al in Comprehensive Textbook of Genitourinary Oncology. 2011. 


Radical Cystectomy and PLND 
Local Recurrence 


= Associated with stage of primary tumor 
= 6% OC; 13% NOC; (9% overall) (Stein et al JCO, 2001) 
Associated with soft tissue surgical margin status 
= 6% vs 21% (Dotan et al, J Urol 2007) 


Symptoms: pain (pelvic, perineal, lower extremity); 
bleeding; lower extremity or penile edema; bowel 
obstruction; constipation or priapism 


median time to a local recurrence 8-18 months 
median survival ranges from 4-8 months 


Bladder: Lymphatic 
Drainage 
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Radical Cystectomy and PLND 
Local Recurrence 


Soft Tissue Margin Status 
MSKCC Radical Cystectomy Experience (1985- 
2005) 
Effects on Disease Specific Survival 
B 


Variables Associated with Disease 
Specific Death on Multivariate Analysis 


VARIABLE HR PVALUE 
Pathologic stage 1.96 0.001 


Disease specific survival 


Lymph node 
No. LN removed 0.97 0.001 


Years from RC 


Dotan et al, J Urol 2007 


Bladder Cancer: What we know 


Group A Croup p “Groupe ] 


soy << 


[Submucosal infiltration [Muscular infiltration Rerivesical infiltration 


3 Ne ot ases 1S 
ee o 3 
Fikako Trea ngh oy 1 
Rrivesical ration only o |Berivesicl fxalinonty o | Bx 
[Potentially curable 1007 Blentially curable 06.6 $ | Potential 


Ipi gaees 
Helacinaes 


||| Mucosa 


= Submucosa 
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Regional Lymph Node Involvement By 
Bladder Cancer 


# patients Pathologic Stage (% Node +) 


P1 P2 P3 P4 
Ghoneim etal 1997 ; 6 16 42 36 
Leissner etal 2000 75 
Stein et al 2001 


MSKCC Early Experience With 
Node Positive Bladder Cancer 


Survival From Radical Surgery of 100 Patient with 
Bladder Carcinoma, According to Stage and Grade 


Grade III or IV, 
& Stage O, A, or B1 
(9 pts) 


Grade III or IV, Stage D, regardless 
& Stage B2, C, D of grade 
(65 pts) (32 pts) 


No. % 


Whitmore and Marshall, Cancer, 1956 


Expected Outcome of Node 
Positive Disease Following 
Cystectom 


7SMISKCC Bladder Cancer Experience ea USC Vinader Cancer Experience 
IN a a KA Probability of Survival 

robability of Survival According to the # of Lymph Nodes 
According to Primary Pathologic Stage Involved 


VY 


USC 


Lymph Node - (0-808) 


» 
Years after Cystectomy Years from Cystectomy 
ws © 
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Role of 
Lymphadenectomy At 
Radical Cystectomy For 
Bladder Cancer? 


Therapeutic Benefit 


NS 8522 4840 3132 2133 1412 


Organ confined (n=3,477) 


Extravesical disease (n=3,414) 


Lymph node + (n=1,550) 


recur 


tectomy Sa 


Role of 
Lymphadenectomy in 
Bladder Cancer 


Extent of Dissection? 
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Bladder Cancer: PLND 


= 130 cystectomy, NO gross 
LN+ 


= 88% with common iliac 
limits 
= Mean 34.14 nodes 
removed 
= 18 pts. (14%) 
microscopically +LN 
>17 pts. with 1 or 2 +LN 


Wishnow, J. Urol., 1987 


Surgical Management: European 
Cooperative Study 


*290 TCC and SCC patients rad cystectomy and 
extended LN at 6 centers 


*73% of 290 had tissue removed from all regions 
*28% of patients with + LN 


«lf only obturator nodes removed: 74% (444/599 
+LN) left behind 


*6.9% with nodes only above bifurcation of common 
iliac vessels 


5 
5.4 

RECOMMENDED EXTENDED DISSECTION F4 10 12 

ON ALL UNDERGOING RADICAL em | 


6.7% 6.5% 
CYSTECTOMY 


Iiii perivesical nodes: 1.5% 
> Po 


Leissner et al, J Urol, 2004 


Surgical Quality For 
Invasive Bladder Cancer 


Is There A Recognized 


Standard For The 
Number Of Nodes That 
Should Be Resected? 
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Surgical Management: 
European Cooperative Study 


*119 patients with strictly 
unilateral primary tumors 


*32 patients with + LN 

*23% with nodes involved the 
CONTRALATERAL SIDE 
«(Jensen et al 24% with contralat 
LNs) 


ALL LYMPH NODE DISSECTIONS BE 
PERFORMED BILATERALLY 


B) u 


Leissner et al, J Urol, 2004 


Extent of lymphadenectomy 
MSKCC Prospective LN Study 


Surgeon 1 Surgeon 2 Surgeon 3 Surgeon 4 Total 
(n=59 pts) (n=39 pts) (n=33 pts) (n=13 pts) (n=144) 


% pts with ED 83% 66.7% 15.2% 61.5% 61.1% 
Median # nodes from ED 25 (4-43) 24 (4-46) 17 (3-21) 20 (8-30) 22.5 (3-46) 


Fre with positive nodes after 18.4% 26.9% 60% 0 21.6% 


Morian tating nodes after 2 (1-11) 3 (1-14) 1 (1-2) 0 2 (1-14) 


{ps with standard dxn 17% 33.3% 84.8% 38.5% 38.9% 
Median # nodes from SD 12 (4-27) | 16 (7-24) | 6(0-25) | 14(4-36) | 8 (0-36) 


pss with positive nodes after 20% 30.8% 14.3% 40% 21.4% 


Masini positive nodes after 2 2.5 (1-3) 2.5 (2-3) 1.5 (1-2) 2 (1-3) 


es 


~~ 
+ Bochner et al. J. Urol, 2004 
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Number of Nodes Examined 
Related To Method Submitted 


Limited LN Dissection Extended LN Dissection 


Unilateral fa ~ Complete 


Packeted 


Proportion Surviving 


Bochner et al., J. Urol, 2001 


Extent of Lymphadenectomy: MSKCC 
Prospective Study 


P value Effect 
95% CI 


Surgeon 0.137 $ 
Pathologist 0.216 hi 
-4.4 to 4.9 
-7.2 to 0.4 
-.02 to 0.0 
-.02 to 0.0 


Neoadj chemo 0.912 


BCG (last 6 months) 0.082 


Age 0.155 


Days from TUR to RC 0.557 
continuous variable 


Type of dissection <0.001 


(extended v. standard) 


3.7 to 10.7 


Bochner et al. J. Urol, 2004 


Extent of Lymphadenectomy 


=> 8 (131) 


11 or more (r34) 


Proportion Surviving 


Extent of Lymphadenectomy For 
Invasive Bladder Cancer 


Leissner et al, J. Urol, 2000 


Therapeutic Role of 
Lymphadenectomy in 
Bladder Cancer 


IS MORE BETTER?? 


Differences in Treatment according to 


Age Adjusted Comorbidity (N=1112) 
MSKCC Bladder Cancer Database 


Age Adjusted Comorbidity p Value 


Clinical Characteristic <2 3to4 


Diversion 385 654 <0.0005 


Orthotopic 163 (42%) 114 (17%) 


Continent Cutaneous 39 (10%) 28 (4%) 


Conduit 183 (48%) 512 (79%) 


Postoperative Chemo 


No 256 (68%) 481 (75%) 75 (17%) 


Years after Cystectomy 


Herr et al, J. Urol, 2002 


Yes 121 (32%) 157 (25%) 23 (23%) 
[Node Dissection Performed 
No 27 (7%) 79 (12%) 17 (18%) 
Yes 358 (93%) 556 (88%) 79 (82%) 
[Node Count (median) 12 (IQR 6-20) 10 (IQR 4-17) _|9.5 (QR 3.25-16) |~0.0005 


Koppie et al, Cancer 2006; 107:2368-2374 
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Limited vs. Extended PLND 


Cleveland Clinic and University of Bern 


A CC Patients 


pT2pN0-2 (n=200) 


B Bem Patients 


pT2pN0-2 (n=150) 
1% 


MSKCC: Radical Cystectomy Experience 
Establishment of a Standard For The 
Lymphadenectomy 


63% 
sm seng,PTSPNO-2 (n=172) 
my 


49% 


pT3pNO-2 (n=136) 
19% 


35% 


Dhar et al, J Urol, 2008; 179:873-878 


Surgical Quality For 
Invasive Bladder Cancer 


Outcome based on level of 
node positivity 


Bladder Cancer: PLND 


Series Total Total 5yr 5yr 5yr 
pts N3 RFS RFS RFS 
pts Na N2 N3 


Herlev | 336 | 22 42% 


` rA rvival Pri ilii 1 
Survival Probability at 5 years Survival Probability ata, 
— yars 
Nonlinear Linear Nonlinear Linear 
Number of Model Model Model Model 
nodes removed 


38.0% 41.8% 20.6% 23.3% 
49.6% 45.0% 29.4% 25.8% 
50.3% 48.3% 30.0% 28.4% 
51.1% 51.6% 30.7% 31.2% 
53.4% 54.9% 32.7% 34.1% 
56.5% 58.2% 35.5% 37.1% 
60.0% 61.3% 38.9% 40.2% 
68.0% 67.4% 47.3% 46.7% 


| [MSKCC |596 |42 38% |35% 


MSKCC DATA Overall >pT2 
Group patients 

~ | Lymph node 19% 34% 

positive 


r N3 positive 7% 13% 
group 


Tarin et al, Eur Urol, 2012 


Steven and Poulsen, J Urol, 2007 


Koppie et al, Cancer 2006; 107:2368-2374 


Bladder Cancer: PLND 


ies Total Total 5yr 5yr 5yr 
pts N3 RFS RFS RFS 
pts Nı N2 N3 
Herlev |336 |22 42% 37% 
MSKCC 38% | 35% |25% 


TNM Nodal Staging 
2009 


+ Na: single positive 
node in primary 
drainage region 


+ N2: multiple positive 
nodes in primary 
drainage region 


e N3: common iliac 
nodal involvement 


Tarin et al, Eur Urol, 2012 


Steven and Poulsen, J Urol, 2007 


Limited vs Extended Pelvic Lymphadenectomy In 
Patients With Bladder Cancer Undergoing Radical 
Cystectomy: Survival Results From A Prospective, 
Randomized Trial (LEA AUO AB25/02) 


Primary endpoint: RFS 50% 
vs 65% (15% improvement) 
375 of 437 pts. were randomized 
from 02/2006 to 08/2010 

191 limited and 184 extended 
PLND 

< pT2 pNo in 49.6% of patients 
24.0% were node positive (pN+) 
median number of dissected 
nodes was 19 in the limited and 
32 in the extended arm. 


Presented by JE. Gschwend ASCO, 2016 
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Limited vs Extended Pelvic Lymphadenectomy In 
Patients With Bladder Cancer Undergoing Radical 
Cystectomy: Survival Results From A Prospective, 
Randomized Trial (LEA AUO AB25/02) 


5-year RFS: 62.0% in the limited 
compared to 69.3% in the 
extended arm (7.3% difference) 


Hazard ratio (HR) = 0.80, 95% 
(Cl) (0.54-1.19); log-rank p = 0.28 


5-year CSS: 66.2% in the limited; 
77.5% in the extended arm 


statistically not significant (HR = 
0.70, 95%Cl 0.45-1.10; log-rank p 
= 0.13 


Presented by JE. Gschwend ASCO, 2016 


TREATMENT OF NON-METASTATIC 
MUSCLE-INVASIVE BLADDER CANCER: 
AUA/ASCO/ASTRO/SUO GUIDELINE 


Sam S. Chang, MD, MBA, FACS; Bernard H. Bochner, MD, FACS; 
Roger Chou, MD; Robert Dreicer, MD, MS, MACP, FASCO; Ashish 
M. Kamat, MD, MBBS, FACS; Seth P. Lerner, MD, FACS; Yair 
Lotan, MD; Joshua J. Meeks, MD, PhD; Jeff M. Michalski, MD, 
MBA; Todd M. Morgan, MD; Diane Z. Quale; Jonathan E. 
Rosenberg, MD; Anthony L. Zietman, MD; Jeffrey M. 
Holzbeierlein, MD, FACS 


Chang et al, J Urol, 2017 


Early Morbidity of Open Radical Cystectomy 
MSKCC 1995-2005 (n=1142) 


63% 
7 67% 
55% 54% 
64% 


T Number of Major Complications | 


64% (735/1142) with complication within 90 | numver of minor complications 
days of surgery B Number of Radical Cystectomies 


7 
| 


51% low grade (1-2); 13% high grade (3-5) 


995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 
Year 


ian Age = 68 years 


Shabsig et al, Eur Urol. 2008 
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Standardization of Lymph Node 


isi 


inimum Dissection For 


To properly stage minimal 
dissection should include: 
EXTERNAL ILIAC, 
HYPOGASTRIC, 
OBTURATOR LYMPH 
NODES. 


Based on 5 anatomically based 
mapping studies in bladder 
cancer: mean number of LN 
range from 12-26. 


Reasonable initial 
recommendation would be that 
approximately 12 lymph nodes 
should be evaluated for properly 
performed LN dissection for 
STAGING. 


© 


TREATMENT OF NON-METASTATIC MUSCLE- 
INVASIVE BLADDER CANCER: 


AUA/ASCO/ASTRO/SUO GUIDELINE 

TREATMENT 

RADICAL CYSTECTOMY 

* Clinicians should offer radical cystectomy with bilateral pelvic 
lymphadenectomy for surgically eligible patients with resectable 
non-metastatic (Mo) muscle-invasive bladder cancer. (Strong 
Recommendation; Evidence Level: Grade B). 
When performing a standard radical cystectomy, clinicians should 
remove the bladder, prostate, and seminal vesicles in males and 
should remove the bladder, uterus, fallopian tubes, ovaries, and 
anterior vaginal wall in females. (Clinical Principle) 
Clinicians should discuss and consider sexual function preserving 
procedures for patients with organ-confined disease and absence 
of bladder neck, urethra, and prostate (male) involvement. 
(Moderate Recommendation; Evidence Level: Grade C) 


Chang et al, J Urol, 2017 


Technological Advance In Surgery 
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Is Robotic Cystectomy the New Standard? 
Establishing a New “Standard” Cancer Treatment 


e At least achieve similar cancer specific 


State Of The Evidence On Robotic 
eae . pena extent or pattern of recurrence Ra dica l Cystectomy And U ri na ry 
e Lower complication rates Diversion In 2018: 


(ey e)lte-1dllary/sttee\497) © Shorten in hospital length of stay 


Ease overall recovery time Complications 


e Ata minimum achieve similar outcomes 
Function e Allow surgeons to provide improved functional 
recovery 


e Reduce overall costs or achieve significant 
improvements of above to justify added costs 


Complications Outcomes RARC Studies 


Systematic Review and Cumulative Analysis of Perioperative 
Outcomes and Complications After Robot-assisted Radical 
Cystectomy 


Giacomo Novara ®*, James W.F. Catto’, Timothy Wilson‘, Magnus Annerstedt“, Kevin Chan‘, 
Declan G. Murphy °, Alexander Motttrie’, James O. Peabody ®, Eila C. Skinner", Il l di 
Peter N. Wiklund’, Khurshid A. Guru*', Bertram Yuh® (Only 3 studies) 
observational studies 
(cohort, cross-sectional, case-control) 


@ IV (nearly ALL) 


70 publications with complications data v 
23 reports with comparative complications data 


Novara et al, European Urology, 2015 


RARC and Extracorporeal Diversion 
Complication Rates 


Memorial Sloan Kettering 
NEJ Cancer Center.. 
go d high grade 
complications 


RARC with 59% (30-77%) 12% (0-35%) MSKCC 3 A P rospect ive, 


era Randomized Phase III Trial 
Comparing 90 Day Complications 
E S EEEE Robotic versus Open Radical 


continent Cystectomy 


Guru et al J Endo 21:2007 Pruthi et al J Urol 183:2010 Kang et al J Endo 24:2010 
Hayn et al Eur Urol 59:2011 Khan et al Urology 77:2011 Snow-Lisy et al Eur Urol 65:2014 

Guru et al, J Urol 69:2007 Lau et al Int J Med Robot 8:2012 Kwan et al Korean J Urol51:2010 
Hemel et al J Robot Surg 2:2008 Smith et al J Lapendo Adv Sur Tech 22:2012 Josephsonet al Int J Med Robot 6:2010 
Murphy et al Eur Urol 54:2008 Treiyer et al Inter Brazil J Urol 38:2012 Kasraeian et al J Endo 24:2010 

Park et al J Urol 49:2008 Joharet al Eur Urol 64:2013 Torrey et al Urology 79:2012 the NEW ENGLAND 
Pruthi et al Eur Urol 53:2008 Saar et al BJU Int 112:2012 Yuh et al Eur Urol 62:2012 es) JOURNAL of MEDICINE 


Woods et al J Endo 22:2008 Xylinas et al Urology 82:2013 Nazmy et al J Urol192, 2014 
Gamboaet al J Robot Surg 3:2009 Al-Daghmin et al Urology 83:2014 Yuh et al J Endo 28:2014 
Kaufman et al BJU Int 105:2010 Phillips et al J Endo 28:2014 


RY 


Mere San Katey Adapted from Novara et al Eur Urol 2015 
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RARC vs ORC: Randomization and Treatment 


MSKCC RARC vs ORC: Methodology Groups 


124 patients registered 


Expertise Trial Design: high volume surgeons with 
extensive robotic and open experience included 


All RARC patients operated by experienced robotic “Saeed te 


surgeons, all open patients operated by open surgeons Celana 
(open surgeons completing all diversions open) 


All patients managed on identical standardized post 
operative pathway (4-5d discharge possible) 


Bochner et al, N Engl J Med, 371:389-90, 2014 B) pemr soan eterin Bochner et al, N Engl J Med, 371:389-90, 2014 
Bochner et al Eur Urol, 2014, http://dx.doi.org/10.1016/j.eururo.2014.11.043 - Bochner et al Eur Urol, 2014 


Primary Outcome: go day Complications RARC vs ORC: Surgical and Pathologic Details 


Outcome Robotic Open Difference p-value Robotic open BA SU Evalue 


(N=60) (N=58) (95% Cl) 
Blood Loss 500 681 -181 (-321, -41) 0.012 

(ml) 
% Patients -3.9% 


Grade 2-5 (-21%, 13% ) i Operative 134 (106, 162) <0.0001 


Time (min) 


% Patients 1.0% 
Grade 3-5 (-14%, 16% ) CREEPER 0(2,1) 


Length of Hos. 0 (-2, 1) . Hos. Stay 
Stay (days) (days) 


Bochner et al, N Engl J Med, 371:389-90, 2014 Memoria San Kettering Bochner et al, N Engl J Med, 371:389-90, 2014 
Bochner et al Eur Urol, 2014, http://dx.doi.org/10.1016/j.eururo.2014.11.043 Bochner et al Eur Urol, 2014, http://dx.doi.org/10.1016/j.eururo.2014.11.043 


MSKCC Prospective, Randomized Trial RARC and INTRACORPOREAL Diversion 
Comparing RARC and ORC Complication Rates 


Concl usions Type of series go d complications go d high grade 
complications 


RARC appears comparable to ORC in terms of safety RARC with 72% (58-86%) Up to goD 


ee mere int | : 
with similar complication rates pes aa 25% (13-56%) 


RARC leads to lower blood loss and transfusion 


requirements at the cost of longer OR times RARC with 76% 30 d: 28% 


A te i intracorporeal 5 : 18% 
RARC and ORC can provide similar pathologic pares es 


outcomes including margin rates and LN yields 


Pruthiet al Eur Urol 57:2010 Jonssonet al Eur Urol 60:2011 
Gohet al Eur Urol 62:2012 Azzouniet al Eur Urol 63:2013 


There does not appear to be an advantage of Bishop etal Adv Urol 2013 Colins et al Eur Url 642033 


Schumacheret al Urology 77:2011 Akbulut et al J Endo 25:2011 


RARC over O RC Canda et al BJU Int 110:2012 


Bochner et al, N Engl J Med, 371:389-90, 2014 È) Memoriai Sioen Kettering Adapted from Novara et al Eur Urol 2015 
Bochner et al Eur Urol, 2014, http://dx.doi.org/10.1016/j.eururo.2014.11.043 
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RARC and Diversion Type: IRCC Trends 
(N=2,125; 26 Institutions) 


Intracorporeal Diversions by Cystectomy Year Diversion Approach and Type of Diversion by Cystectomy 


S 


au 


rant —o— iC incontinent 


Hussein et al J Urol 2018 


Cancer Control Data After 
Robotic Assisted Radical 
Cystectomy 


RARC Cancer Outcomes: Stage and Follow Up 


p o 
UNC 50 34 13 
Multicenter 104 30 12 
Cornell 85 36 18 
Mayo/Tulane 59 53 21 
UNC 100 33 21 
Saarland Univ 91 33 15 
Karolinska Univ 25 25 


Cornell 35 37 


City of Hope 33 52 


Roswell Park 99 52 74 


anay 7a, o etando, 201 Kangetal, TEndourata,, 00 
SESER Kauffmanet al BJU Int 207, 2011 Martin et al BJU Int 105, 2020 Pruthi etal J Urol 283:2010 
Treiyer et al nt Braz Urol 38, 2012 Collins et al Eur Urol 64, 2013 Xylinas et al Urology 82, 2013 
Razaet al Eur Urol 66, 2014 
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RARC and INTRACORPOREAL Diversion: IRCC 
Trends 


High Grade Complications by Year 


Intracorporeal diversions 

associated with: 
Greater rate of overall 
complications 
Greater rate of high 
grade complications 
Greater rate of 
peritoneal 
carcinomatosis 
Lower overall survival 


2010 2012 
CystectomyYear 
DA Ec —o— ic 


Figure 4, High grade complications after ICUD UC) decreased from 25% in 2005 to 6% in 2015 for 2% decrease per year (p <0.001). For 
ECUD (EC) they remained stable from 13% in 2006 to 14% in 2015 (p = 0.76). DA diversion approach, 


Hussein et al J Urol 2018 


Systematic Review and Cumulative Analysis of Oncologic and 
Functional Outcomes After Robot-assisted Radical Cystectomy 


Bertram Yuh", Timothy Wilson °, Bernie Bochner”, Kevin Chan“, Joan Palou, Arnulf Stenzl“, 
Francesco Montorsi®, George Thalmann’, Khurshid Guru®, James W.F. Catto", 
Peter N. Wiklund", Giacomo Novara’ 


UROLOGY 


aori ` 


mog 


RARC Pasadena Consensus Panel 


Only 18 publications reporting 
survival data 
All survival data Level 4 evidence 


Yuh et al, European Urology 67: 2015 


ORC Cancer Outcomes: Stage and Follow Up 


institution Number < >T2 


of pts 


Follow up 
(months) 


Stein et al JCO 2001, 19:666-675, 
Koppie et al Eur Urol 2008; 112:2384-92 
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Radical Cystectomy Cancer Outcomes: Stage 


and Follow Up Systematic Review and Cumulative Analysis of Oncologic and 
Functional Outcomes After Robot-assisted Radical Cystectomy 


8,522 4,840 3,132 2,133 1,412 987 670 424 228 123 Bertram Yuh“, Timothy Wilson °, Bernie Bochner”, Kevin Chan”, Joan Palou, Arnulf Stenzl “, 
Francesco Montorsi*, George Thalmann’, Khurshid Guru®, James W.F. Catto", 


Organ confined (n = 3,477) P roog stage and Peter N. Wiklund", Giacomo Novara’: 


LN status are the most 
Extravesical disease (n = 3, 414) important predictors of 
cancer specific 


outcomes Conclusions: “Oncologic and functional 
Lymph node + (n = 1,550) data from RARC remain immature, and 
a, _ longer term prospective studies are 
8 10 12 14 needed.” 


Years After Cystectomy 


Probability of Not Recurring 


International Bladder Cancer Nomogram Consortium, JCO, 2006 D) m ire 
s C Yuh et al, European Urology 67: 2015 


MSKCC Prospective, Randomized Trial A Prospective, Multicenter, Randomized Trial of 
Comparing RARC and ORC Open Versus Robotic Radical Cystectomy 
100- (RAZOR TRIAL) 


Results — Pathological outcomes 


* 2/3 of patients 
had organ 
confined disease 


2 
5 
pd 
a 
2 
a 
g 
8 
g 
g 
5 
3 
t] 
iv 


e No difference in 
Years since surgery ha 
i 7 m 2yr RFS 
Number at risk 


Robotic 39 37 30 
Open 34 30 


Robotic Open 


Bochner et al, Eur Urol 2018 Ç & z Parekh et al Presentation AUA 2017 


A Prospective, Multicenter, Randomized Trial of A Prospective, Multicenter, Randomized Trial of 
Open Versus Robotic Radical Cystectomy Open Versus Robotic Radical Cystectomy 
(RAZOR TRIAL) (RAZOR TRIAL) 


* 2/3 of patients ms noms omm aa $ |2/3 of patients 
had organ s poneer n had organ 
confined disease annon mann wmosewa ‘> confined disease 


_| * No difference in — aam son * |No difference in 
2yr RFS ` sns ae 2yr RFS 


Parekh et al Lancet 2018 G é pasa Parekh et al Lancet 2018 
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MSKCC Prospective, Randomized Trial 
Comparing RARC and ORC 


Recurrence Patterns After Open and Robot-assisted Radical 
Cystectomy for Bladder Cancer 


Daniel P. Nguyen“”:’, Bashir Al Hussein Al Awamlh“, Xian Wu‘, Padraic O'Malley °, 

Igor M. Inoyatov“, Abimbola Ayangbesan", Bishoy M. Faltas“, Paul J. Christos‘, 

Douglas S. Scherr“ 

* Department of Urology, Weill Comell Medical College-New York Presbyterian Hospital, New York, NY, USA; * Department of Urology, Bem University Hospital, 


Bem, Switzerland; “Department of Healthcare Policy and Research, Division of Biostatistics and Epidemiology, Weill Cornell Medical College, New York, NY, 
USA; “Department of Medicine, Division of Hematology/Medical Oncology, Weill Cornell Medical College-New York Presbyterian Hospital, New York, NY, USA 


Surgical #pts Any Local Distant  Extrapelvic Peritoneal 


Technique recurrence "ecurrence recurrence lymphnode Carcinomatosis UROLOGY 
recurrences 


23% 2/73 
(43/73) (2.7%) 


18% 2! 2 9/147 
(15/147) (6.1%) 


Robotic 
(N=60) 
Any Recurrence (#patients) 20 


Following RARC 


* Non-statistically [Local Recurrence (p=0.077) 


significant trend Pelvic Lymph Nodes 
for lower Pelvic Soft Tissue 


metastatic sites 


HR 2.21 (p=0.06) 


Higher risk for 


: 7 oft Tissue 
abdominal/pelvic Distant Recurrence (p=0.064) 


recurrences Adrenal 


HR2.93 (p=0.035) bene 


Extra-pelvic Lymph Nodes 


Urothelial Recurrence 


Upper Tract 


Urethra 


Introduce Surgical Improvements for RC 
Establishing a new “Standard” 


Selection of early stage disease 
Oncologic e Short follow up 
Lack of information on patterns of recurrence 


Nguyen et al, Eur Urol 2015 


Early Recurrence Patterns Following Totally 
Intracorporeal Robot-assisted Radical Cystectomy: 
Results from the EAU Robotic Urology Section (ERUS) 
Scientific Working Group 


Table 2 - Kaplan-Meier estimates of frequency of recurrence by site 
In 717 patients 
treated by RARC 


‘Any recurrence 

Local recurrence 
Cystectomy bed 
Distal ureteric 


Low rate of Urethral 


Pelvic lymph nodes 


peritoneal Distant recurrences 
carcinomatosis 
0.7% 


Extrapelvic lymph nodes 


A EE) Peritoneal carcinomatosis 
Pelvic recurrence Port site 


Sun 

rate of 10.7% Sa 
Upper har i 
a 


Collins et al Eur Urol, 2016 


MSKCC Randomized RARC vs ORC: 
Treatment Costs 


e No difference in complications 
Complications/Recovery e No improvement in length of stay 
e Open, extracorporeal, intracorporeal 


e Data is so limited that NO conclusions can be 


Function awn 


Treatment Arm 
and urinary 
diversion 


Neobladder 
Robotic 


Neobladder open 
Difference 

Ileal conduit robotic 
Ileal conduit open 


Difference 


567 


Patients Average total 95% Cl (log $) p value 
cost 
$ 


19,231.26 9-77-9-92 


15,311.00 9.54-9.69 
3,920.26 0.13-0.33 P<0.0001 
18,388.19 9.72-9.87 
16,648.58 9.50-9.79 


1,739.61 0.001-0.317 P<o.05 


Bochner et al Eur Urol, 2014 
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Have we established a new Have we established a new 
standard for the surgical -standard option for the 
treatment bladder cancer? surgical treatment bladder 
NO cancer? 


Yes, but... 
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Bladder-Preserving Trimodality Therapy for 


Management of Muscle Invasive Bladder Cancer 


Jason A. Efstathiou, MD, DPhil 
Associate Professor, Harvard Medical School 
Director, Genitourinary Division, Department of Radiation Oncology 
Clinical Co-Director, Bertucci Center for Genitourinary Cancers 
Massachusetts General Hospital 
Boston, MA 


MASSACHUSETTS 
GENERAL HOSPITAL 


HARVARD MEDICAL SCHOOL TEACHING HOSPITAL 


HUSETTS 


L HOSPITAL, 


Review prospective randomized trials and large institutional experiences utilizing tri-modality 
therapy for muscularis propria invasive bladder cancer 


Discuss which patients are candidates for tri-modal bladder sparing therapy, and which patients 
are not candidates and should instead undergo radical cystectomy 


Describe the technique and importance of aggressive initial transurethral resection, repeat 
transurethral resection and ongoing cystoscopic surveillance of the bladder 


Describe the coordinated multidisciplinary technique in tri-modality therapy, including 
radiosensitizing chemotherapy agents, radiation, and adjuvant chemotherapy 


Describe the indications for salvage cystectomy, discuss management of noninvasive 
recurrences, and understand the quality of life and potential toxicities after tri-modal therapy 


ACHUSETTS 
GENERAL HOSPITAL 

Organ conservation by tri-modality therapy (TMT) is commonplace in 
contemporary oncology 

Laryngeal carcinoma 

Anal carcinoma 

Breast carcinoma 

Esophageal carcinoma 

Limb sarcomas 


In primary muscle-invasive bladder cancer (MIBC), radical cystectomy remains 
the most commonly offered treatment 


There are no completed randomized trials comparing bladder-preserving TMT 
with radical cystectomy 


While most patients do well, it is a major physiologically challenging surgery and 
can be life altering 
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Rationale for bladder sparing tri-modal therapy 

Patient selection for TMT vs. radical cystectomy 

Importance of coordinated multi-disciplinary care 

Critical role of aggressive TURBT and repeat TURBT 

TMT paradigm and outcomes 

Chemotherapy options and delivery with TMT 

Surveillance, follow-up and addressing recurrences after TMT: NMIBC and MIBC 


Quality of life, predictive biomarkers and future advances 


MASSACHUSETTS 


GENERAL HOSPITAL 


Defining Early Morbidity of Radical Cystectomy for Patients 
with Bladder Cancer Using a Standardized Reporting 
Methodology 

Ahmad Shabsigh*, Ruslan Kord's*, Kinjal C Vora, Christine M. Brooks?, 

Angad M. Gronin®, Caroline Savage", Ganesh Raj?, Barnard H. Bochner’, 


Guido Dalbagni?, Harry W. Herr®, $ Machele Donat?" 
european urolog $) 184-178 


(a Numer ot Major Compicatons 


64% of patients experienced a 
complication within 90 days 


13% had high-grade (Clavien 
3-5) complication 


26% readmission rate 
2.7% 90 day mortality 


1995 1996 1997 1998 1999 2000 2001 
Year 


2002 2003 2004 2005 
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Com paring Open Radical Cystectomy and Robot-assisted 
Laparoscopic Radical Cystectom y: A Random ized Clinical Trial 


Bernard H. Bochner **, Guido Dalbagni®, Daniel D. Soberg®. Jonathan Siberstein *¢ 
Gal E Keren Paz*, S Machele Donat’, Jonathan A Coleman *, Sheila Mathew * 
Andrew Vickers®, Geoffrey Schnorr ®, Michael A Feuerstein *, Bruce Rapkin 
Raul O. Parra*, Harry W. Herr *, Vincent P. Laudone* 


* ~2/3 of patients had 
Clavien 2-5 complications 


‘Table 3 - Complication types observed by randomization arm 


Tabane (n= 60} ‘Open (n= 587 
mie) 


by 90 days 


No difference in 90 day 
complications, hospital 
stay, and 3- and 6-month 
QOL outcomes 


mcs 


Garda 
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With advances in health care and the aging population more patients are living longer 


Use of Potentially Curative Therapies for Muscle-invasive 


Bladder Cancer in the United States: Results from the National 


Cancer Data Base 


Phillip J. Gray®, Stacey A. Fedewa‘, William U. Shipley", Jason A. Efstathiou”. 
Chun Chieh Lin®, Anthony L. Zieeman*, Katherine S. Virgo“ 


EUROPEAN UROLOGY 63 (2013) 823-829 


sae wreunye 
uMissing sObservation mChemotherapy “Radiotherapy = Surgery 


1) campione chematberey ant 


stati yen te 
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NON-METASTATIC 
MUSCLE-INVASIVE 
BLADDER CANCER: 
Treatment Algorithm 


saat cyte 


pette 

Tae 
— 
Aeee 
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Long-Term Renal Function Outcomes after Radical Cystectomy 


Manuel S. Eisenberg. R. Houston Thompson, Igor Frank,* Simon P. Kim, 
Katharine J. Cotter, Matthew K. Tollefson, Dharam Kaushik, Prabin Thapa, 
Robert Tartell and Stephen A. Boorjiant 

THE JOURNAL OF UROLOGY® Vol. 191, 619.625, March 2014 


Decline in GFR defined as >10 
ml per minute/1.73m2 


~72% had decrease in GFR by 
10 yrs 


RF decline-free survival 


4 5 6 


7 


Years after Cystectomy 


108 ee 
amy ae 


~56% new onset Stage 3 CKD 
3.5% progress to hemodialysis 


i] 


am am anj oo 


MASSACHUSETTS 


fe 


Radical Cystectomy +/- perioperative chemotherapy 


Bladder preservation therapy 
—Maximal TUR combined with chemoradiation 
—Partial cystectomy 
—TURBT +/- chemotherapy 


NCCN Guidelines Version 3.2018 


Bladder Cancer 
Network’ 


CLINICAL ADDITIONAL PRIMARY TREATMENT 
STAGING® WORKUP* 
[Neoadjuvant cisplatin-based combination | 
che foll 


+ [Neoadjuvant cisplatin-based combination 

‘chemotherapy! followed by partial cystectomy 
(highly selected patients with solitary lesion in a 
suitable location; no Tis) 


for 
Bladder preservation” 
following maximal TURBT 
with concurrent 
|chemoradiotherapy”™* 


imaging 
Bone scan® 
it clinical 
suspicion 
symptoms 
of bone 
metastases 


| 


or 


(Concurrent 
\chemoradiotherapy"™ or 


NCCN Guidelines Index 
Table of Contents 


ADJUVANT TREATMENT 


Based on pathologic risk (pT3-4 or 

[positive nodes), consider adjuvant 
if no neoadjuvant 

(treatment given 

Based on pathologic risk (pT3- 

|4, positive nodes, or positive 

margin), consider adjuvant RT™ or, 

lit no neoadjuvant treatment given, 


N13 
nodes* 


‘See BL-6 (follow treatment as for cT4b 
with cN1-3 nodes) ‘Soiricaly suspicious nodes. 


JENERAL HOSPITAL 
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Discussion 


Seo 
Followup 
(BLE) 
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NCCN Guidelines Version 3.2018 


Bladder Cancer 


CLINICAL ADDITIONAL PRIMARY TREATMENT 
STAGING? WORKUP* 


Neoadjuvant cisplatin-based 


‘combination chemotherapy' followed |—+|consider adjuvant 


Negative __, |by radical cystectomy” (category 1) 


* Abdominal! 
pelvic CT or! 
MRE if not 
previously 
done 
Chost 
imaging 

* Bone scan® 
i clinical 
suspicion 
symptoms 
of bone 
metastases 


See BLS 
cT4b cN1-3 nodes) 


Critical role of the urologist 
Proper patient selection 


TURBT and re-resection > this is 
not a non-surgical approach 


Repeat cystoscopic evaluation 


Tumor factors: 
Not every case needs to be perfect 
Can have some adjacent CIS 
Can have (limited) satellite non-muscle 
invasive tumors 
It's the size of the wall involvement (stalk), 
not the size of the tumor 


SACHUSETIS 
ERAL HOSPITAL 


NCCN Guidelines Index 
Table of Contents 


Discussion 


ADJUVANT TREATMENT 


[Based on pathologic risk 
(pT3-4 or positive nodes), 


ichemoradiotherapy Seo. 

(tno prorRT)" | —>| Recurrentor 
is 

Palliative TURBT pas: 

and 


MASSACHUSETTS 
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Radiation and concurrent chemotherapy 


í Cystoscopic assessment of treatment response 
Incomplete response 


Complete response 


Radical cystectomy Complete chemoradiation 
t adjuvant chemotherapy t adjuvant chemotherapy 
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Muscle Invasive Bladder 
Cancer: A Patient Guide 


RADICAL CYSTECTONY 


Tumor factors (cautions): 


Inability to achieve a complete resection (ie. 
Clinical T3b-4 disease) 


Presence of hydronephrosis 

Large tumor burden involving majority of 
bladder 

Extensive CIS 

High grade tumor in bladder diverticulum 
Upper tract involvement of tumor 
Prostatic involvement: 

+ Prostatic stromal invasion 

+ CIS prostatic urethra 


Extensive bladder neck involvement in 
women 


+ Patient factors: 


MASSACHUSETTS 
GENERAL HOSPITAL 


“Bladder preservation with 
chemotherapy and 
radiation is suitable for 
those who meet 
the specific requirements” 


Bladder 
Cancer 
Advocacy 
Network 


BCAN. 


Leading the way to awareness and a cure 


HUSETTS 
AL HOSPITAL 


ACHUSETTS 
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+ Ability to tolerate concurrent radiosensitizing chemotherapy 


+ Poor candidate for radiation therapy 


+ Prior pelvic radiation 
+ Inflammatory bowel disease 
+ Poor baseline bowel function 


+ Poor baseline bladder function 
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Critical role of coordinated care: 


Communicating information about tumor 
location and resection 


Coordinating chemotherapy, radiation, 
repeat cystoscopic evaluations in a timely 
fashion 


Communication of tumor location and 
details about TURBT 


Lauren C, Hans 
Andrea B. A 
Bernard H. B 
Dean F. Bajorin, 
Clinical Genitourinary Cancer, Vol. w, No. a, w-a 
Most academic centers use multi-disciplinary 
care in bladder cancer 


Table 1 Existing and Preferred Muttidisciplinary Cnc 


HUSETTS 
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Maximal Complete TURBT 


0.00 {Log-rank tost: P = 0.002 


E 
Number at risk 


E N RU 
Follow-up time (years) 


e a e mo 


TURBT complete 332 301 263 221 194 165 143 124 109 97 76 


TURBT incomplete 138 120 88 78 


63 55 43 40 36 33 29 


TURBT complete 


TURBT incomplete 


Corroborated by other centers: 
Rodel, et al. JCO. 2002 
Zapatero, et al. Urol Oncol. 2010 


Partial distension of the bladder can avoid 
wall thinning and risk of perforation 


Beware of thinner bladder wall in women 
(particularly elderly) 

TURBT is aggressive for complete 
resection 

+ Deep resection of all visible tumor 


+ May resect into bladder neck and 
prostatic urethra if needed 


+ May resect ureteral orifice and part of 
tunnel if needed > leave stent through 
entire course of radiation 


Giacalone et al. Eur Urol 2017 


Perdona, et al. Cancer. 2008 
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TURBT in TMT 
Importance and technical considerations 


ACHUSETTS 
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HARVARD MEDICAL SCHOOL TEACHING HOSPITAL 


TURBT goal > Remove all visible tumor; not just 
prove muscle invasion! 
Bimanual examination under anesthesia: 
+ Assess for fixation, induration, mass 
Technical considerations: 
Best under general anesthesia 
May need neuromuscular blockade to prevent obturator 
spasm 
Bipolar resection may be preferred 
NBI or hexaminolevulinic acid with blue light an option to 
aid resection 
Manual suprapubic pressure to manipulate anterior or 
lateral bladder wall 


ALWAYS perform repeat TURBT for 
cases of MIBC that have been resected 
elsewhere 


+ YOU must be comfortable that all tumor 
has been resected and that the patient 
is truly a candidate for TMT 


If YOU performed initial TURBT, can 
occasionally avoid repeat TURBT only if 
satisfied that you have resected and 
fulgurated everything, but complete 
resection and fulguration of any 
associated urothelial disease is key 


ASSACHUSET 


ACHUSETTS 
/ENERAL HOSPITAL 
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Cystoscopy and re-TURBT of tumor site 
is performed can be performed post- 
induction 


TMT Paradigm & Outcomes 


This is the opportunity to assure no 
residual disease 


Must assess entire bladder mucosa and 
muscularis of primary tumor site 


Debride fibrinous eschar with cold loop 
and then biopsy/resect viable tissue in 
bladder wall MASSACHUSETTS 
GENERAL HOSPITAL 
Don’t necessarily always re-resect the 


entire site 


HARVARD MEDICAL SCHOOL TEACHING HOSPITAL 


MASSACHUSETTS 
GENERAL HOSPITAL 


U ~ 
SA Maximal TURBT | 1986-93 1994-98 1999-2018 
Eakanai 
Neoadjuvant Accelerated nhance 
eee chemo radiation Radiation 

sensitization 
E 

Labelled ba anise Response Adjuvant Adjuvant 


Ea E evaluation chemotherapy chemotherapy 


bidRT+C/5FU or C/Tax 
bidRT+C/5F! qdRT+Gem or 5FU/MMC 
1 


‘=< 


MASSACHUSETTS MASSACHUSETTS 
JENERAL HOSPITAL GENERAL HOSPITAL 


Median Age Neoadjuvant 
Sex Chemotherapy 
Male TURBT 
Female Visibly complete 
Clinical T Stage Visibly incomplete 


cT2 Response to 
cT3 induction 


qnemoradiation 
cT4a eee E 


Hydronephrosis SE SU 


ii in si Incomplete 
Carcinoma in situ P! 


Unknown 


Giacalone et al. Eur Urol 2017 Giacalone et al. Eur Urol 2017 
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Overall Survival 


Years Total No. No.with % CR 
Treated Patients CR 


1986-1989 116 71 
1990-1993 64 42 
1994-1997 47 35 
1998-2001 85 64 
2002-2005 71 64 
2006-2009 49 44 
2010-2013 43 37 


64.5% 
67.7% 
74.5% 
75.3% 
90.1% 
89.8% 
86.1% 


T2: 47% 
Hydronephrosis: 18% 
Complete TURBT: 60% 


T2: 93% k i 
Hydronephrosis: 3% 
Complete TURBT: 83% 


E 8 0 2 uiw 7 6 6 2 i % em 
Tere nce sagron or) Tine sce grout yt 


ATS mss ao wo 18 oie ew oar 


5-year OS: 57% 
10-year OS: 39% 


7S ass aso 1 ms we 7 osoa a a 


5-year DSS: 66% 
10-year DSS: 59% 


Giacalone et al. Eur Urol 2017 Giacalone et al. Eur Urol 2017 
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Disease-Specific Survival T-Stage Discrepancy 
cT2 46.2 

5-year DSS: 74% s 

10-year DSS: 66% 


1 
3 
i 


Percent Discrepancy 


a 
© 


0.00-4Log-rank test: P < 0.0001 


ARE MMENU 
Follow-up time (years) 


45 


Number at risk 
T34 158 133 97 81 71 61 54 48 44 40 
T2 317 293 258 222 189 162 135 119 104 93 74 


13-4 T2 


o 


cT0/Tis/Ta cT1 
mUpstaged m Downstaged 


Giacalone et al. Eur Urol 2017 Gray et al. IROBP 2014 
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+ USC & U. Bern ; 1985-2005 ; 959 patients 
* pT2-3, cNO, cMO, median F/U 10 yrs 


Recurrence-free survival 


(10 yrs. 60%) 
USC n=554 


Survival probability 


p=0.75 


10 20 


O 12 24 36 48 GO 72 84 95 108120 132 144 156 168 180 192 204 216 228 240 . 
Years since surgery 


Hautman et al. Eur Urol 2012 Zehnder et al. J Urol 2011 
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Number 5 year OS 10 year OS 


Cystectomy 
USC 633 
2001 


MSKCC 2001 181 36% 


48% 32% 


Crude rate of cystectomy 


27% 


SWOG 303 
2003 


49% 


Chemo-RT 
RTOG 
1998 


Erlangen 2002 


0,00 {Log-rank test: p = 0.0008 
cT2-4a a ee 
No, at risk 


ELTE 
Fotow-up tme (yr) 
184 mg 195 120 


n9 97 
cT2-4 2005-2013 109 103 87 7 57 


1985-1995 
2005-2013 


MGH 
2017 


BC2001 
2012 


RTOG pooled 
2014 


cT2-4a 


cT2-4a 


cT2-4a 


Giacalone et al. Eur Urol 2017 
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AS 
NERAL HOSPITAL 


Propensity score matched analyses 
n=112, median f/u 4.51 yrs 


— aoaea on 
Temaga therapy in 58) 


— cystectomy, BC deaths 
‘Chemoradiation, BC deaths 

— cystectomy, omer causes 

— Chemoradioton, other causes 


Overall survival Bladder-intact 


disease-specific survival 
95% CI 


‘survival 


95% CI 5yr DSS 
73.2 % RC 
76.6% TMT 


P=0.49 


p value pvalue 95% Cl p value 


Continuous 
T2 vs T3/T4a <0.001 
Complete vs incomplete 0.001 
Presence vs absence 002 1.06-2.15 - 
Presence vs absence 0002 1.17-2.08 1.03-2.17 
Complete vs incomplete - - = 


<0.001 1.01-1.04 
0.44-0.75 0.36-0.73 


0.46-0.81 0.34-0.71 


Clinical T stage 

Response to chemoradiation 
Hydronephrosis 
Tumor-associated CIS 
TURBT 


Cumulative Incidence Function 


2 3 H 


Time (years) 
“o » 
“ v» 


Time (years) 
» 
2 


Giacalone et al. Eur Urol 2017 Kulkarni, et al. JCO 2017 
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8 Studies; 9554 subjects 8 Studies; 9554 subjects 


Univariate HR of 5 year Overall Mortality Radiation vs Cystectomy Univariate HR of 10 year Overall Mortality Radiation vs Cystectomy Univariate HR of 5 year Disease Specific Mortality Radiation vs Cystectomy Univariate HR of 10 year Disease Specific Mortality Radiation vs Cystectomy 


hmotne) Weight 7 


tase 998.) toome eine 


eono mige 


samsas (809) osos am 1699 


toman oa anmum wa Osmena an) 49 (122,140) sas 
Oseias mon 


249 (490,187) 2730 


Neuman et a (208) a ven et at (2009) em (esa) kie tmi etat a inenen uo 


210 (oat, 10) 20.46 


Swale (204) inoen ma are megan roy se Montee o) ompa nn 
seeveraitro 000) (058,140) 1678 ne seen nic et 200) anpaim 


de seen ana et at (2000) eposun ue a aad terse tna ot 200) onea uasa 
ahini (000) aspan 188 Ora gud «0.0%, Posto) eas 254. im wmo 


er amaret = 00m 786) omenim 19800 ac gapante nan hon PORRA omi aamen A 2.7 (0m 135) 10000 


NOTE: gh ae om dem ect as 
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Vashistha et al. JROBP 2017 
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0.00-{Log-nk wst P= 0.99) 0.00 {Lop-rank wst P= 0.21, 


3 OAS 
Fotomu te ee) 
eer a 
wo ou os on o tue 27 161 128s ok 
2 2 2 8 f wae w 2 2 n 
= verre — vert 


nea eae) 
Fotomu tme (years) 


Krasnow et al. Eur Urol 2016 
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Disease-specific survival 


0.25 


0.00 {Log-rank test: p = 0.6 
T 
o 


4 6 
Followup time (years) 
Number at risk 
<75 262 184 138 105 79 
>75 86 51 33 21 16 


<75 years old >75 years old 


Efstathiou et al Eur Urol 2012 


Chemotherapy in TMT 
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Percent Receiving Cystectomy 
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ACS / National Cancer Database (2004-2008) 


Cystectomy Rates by Age Group 


<50 51-60 


61-70 71-80 >80 
Age (yrs) 


Gray et al. Euro Urol 2012 
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All Patients Propensity Score Matching 


0.00-{Lop-ank test: P = 0.09 0.00-{Log-ank test: P = 0.20 


t iz et ee nr. e ik Lae Se a Ss 
Time trom diagnosis (years) Time from diagnosis (years) 
Number at risk 


<75 363 327 275 240 207 180 152 133 122 110 92 75101 90 74 66 s7 $0 40 36 31 


6 53 43 97 U B 23 16 375101 90 73 57 48 4 aoa a 


as 375 a5 375 


Miyamoto et al. ASTRO 2017 
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Concurrent chemotherapy is 
important to the success of TMT 
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Cisplatin 


* Concurrent chemotherapy with radiation Paclitaxel 


+ Adjuvant chemotherapy te inc 
itomycin 
+ Neoadjuvant chemotherapy Gemcitabine (low dose) 
Carbogen/nicotinamide 
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Erlangen Experience 
BC2001: QD RT + mitomycin-C + 5FU vs. QD RT 


RT alone RTOG 0233: BID RT + 5FU + cisplatin vs. BID RT + paclitaxel + 
cisplatin; both arms get adjuvant cisplatin / paclitaxel / gemcitabine 


RT + carboplatin 


RT + cisplatin University of Michigan: QD RT + gemcitabine 
RT + 5-FU/cisplatin 


RTOG 0712: BID RT + 5FU + cisplatin vs. QD RT + gemcitabine; 
both arms get adjuvant cisplatin / gemcitabine 


Rodel et al. UROBP 2002; 52: 1303-1309. 


SACHUSETTS CHUSETTS 
AL HOSPITAL ENERAL HOSPITAL 


Phase 3 of chemoRT vs RT alone in muscle-invasive bladder cancer 


+360 patients (accrued 2001 — 2008) 

e clinical stage T2-4aNx bladder cancer 

+ XRT 55 Gy/20 or 64 Gy/32 REEN 

+ RT + MMC & 5-FU ———> | seu: 500mg/m2/d IVCI on d1-5, d16-20 


i jazard ratio, "4 Radiotheray 
¢GFR > 25 mL/min Disadvantage: Hazard ratio, 082 (8% C1, 063-108) therapy 
* Median follow-up 69.9 months Perae | 


+ Primary endpoint: survival free of locoregional disease 
* Secondary endpoints: overall survival, toxic effects No. at Risk (no. of events) 


Ichemoradiotherapy 18265) 1443) MIQ 94) 75G) 62M) 39. 
Radiotherapy alone 1869 1418) 10407 8505) OM aY 20 


Chemoradiotherapy 


Overall Survival (%) 


Months since Randomization 


James et al. N Engl J Med 2012;366: 1477-1488. 


James et al. N Engl J Med 2012;366: 1477-1488. 


577 


Copyright © Oakstone Publishing, LLC, 2018. All Rights Reserved. 


ACHUSETTS MASSACHUSETTS 
RAL HOSPITAL ERAL HOSPITAL 


Disease-Free Survival: Benefit of chemotherapy ia eae SC nce 
N=93, accrued 2002-2008 


Chemoradiotherapy a 
Radiotherapy 
Hazard ratio, 057 (95% Cl, 0.37-0.90) BID RT BID RT 


eae 5FU Paclitaxel 
Cisplatin Cisplatin 


Months since Randomization ™ mo 


No. at Risk (no. of events) 7 7 
hemeraitherapy 1820) 1219) B PO Go so ee th dass 
in + Paclitaxel + Gemcitabine 


Invasive Locoregional 
Disease-free (%) 


Radiotherapy alone 17867) 10901) 852) _74(@)_52(0)_390) 


James et al. N Engl J Med 2012; 366: 1477-1488. Mitin et al. Lancet Oncol2019; 14: 863-872. 


ACHUSETTS ASSACHUSETTS: 
RAL HOSPITAL NERAL HOSPITAL 


Patients (%) 
Patients (%) 


— Paclitaxel group (18 of 46 patients died and/or underwent cystectomy by data cutoff) 
— Paclitaxel group (16 of 46 patients died by data cutoff) = cach oy ents ded and/or mi 7 
= Faeroe poop (A SI aT potents dad by eats cath Fluorouracil group (16 of 47 patients died and/or underwent cystectomy by data cutoff) 


T T T T T T T 1 
o H 2 3 4 (3 1 2 3 4 5 6 
Overall survival (years) Bladder intact survival (years) 


Number at risk 
Number at risk 

Paclitaxel group 46 36 u Paclitaxel group 46 
Fluorouracil group 47 34 32 


Mitin et al. Lancet Oncol2019; 14: 863-872, Mitin et al. Lancet Oncol2019; 14: 863-872, 
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Phase 1 daily RT and twice-weekly gemcitabine 


Tan 
al ° 8 |e > — Zale 2 +23 evaluable patients; candidates for cystectomy if necessary 


Cuantan 3 : ir - nann ° e clinical stage T2-3Nx bladder cancer 


amme eels eles i a i * XRT 60 Gy/6 weeks 
a > ; EE il + RT + BIW gemcitabine [Gem dose (N) | 
aoe eee 7 |e 2 o6 Creatinine < 2.0 — mmo) 


ma inaandaa 20mg/m2 (6) | 
— ne ae) sees 


= ont 3 a oo + Median follow-up 5.6 years 
rae > |r o 3 Pn 30mg/m2 (6) 6 DLTs (DVT, Ts) 
meen MAE —_ toma . : 33mg/m2 (3) | 2/3 DLTs (edema, diarrhea) 
ard =i : mc iia kL 


No ge 5 toni tact ere reported Pts pr nn ot gd coking to Comnen 
x ier for havens ot wren} 


Tale} Tonk eect cated wit comobaation chemotherapy and aSSEDTaY 


Kent et al. J Clin Oncol2004; 22: 2540-2546. 


Mitin et al. Lancet Oncol2019; 14: 863-872, Oh et al. Int J Radiat Oncol Biol Phys 2009; 74: 511-517. 
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eventitotal (0S) 7/23 


‘eventitotal = 13/23 


Bladder intact survival 


e2% 


o 2 
2 


23 Number at risk 
23 23 16 


Oh et al. Int J Radiat Oncol Bio! Phys 2009; 74: 511-517. 


Distant Metastasis at Three Year Follo 


5 Fluorouracil and 
Cisplatin + BID 
Irradiation 
(n=27*) 


Distant metastasis at 3 years 
No 21 (77.8%) 


Yes 6 (22.2%) 


MASSACHUSETTS 
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p on Evaluable Patients 


Gemcitabine + 
QD Irradiation 
(n=25*) 


21 (84.0%) 
4 (16.0%) 


* With these numbers of analyzable patients, the study now warrants a 13-14% chance of 
observing a 3-year DM free rate of less than 75% if the true rate is 86% for each arm. 


‘Side provided by Dr. John Coen 


Coen et al. ASCO GU 2018 [J Clin Onco!36: suppl, abst 308). 


Complete Response Post Induct! 


5 Fluorouracil and 
Cisplatin + BID 
Irradiation 


Response of the Primary Tumor 
Post Induction 


Not a complete response 


(n=33) 
4 (12.1%) 
9 (87.9%) 
0 (0.0%) 


Complete response 


Inevaluable 


‘Side provided by Dr. John Coen 


Coen et al. ASCO GU 2018 [J Clin Onco!36: suppl, abst 308). 
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Gemcitabine + 
QD Irradiation 


(n=33) 
7 (21.2%) 
5 (75.8%) 
1 (3.0%) 


579 


Stage T2 — T4a, No hydronephrosis 
Candidate for cystectomy, if necessary 


Accrued 12/2008 — 2/2014, N=70 


RTOG: 
BID RT 
SFU 
Cisplatin 


Michigan: 
QD RT 
Gemcitabine 


Primary endpoint: distant metastasis rate at 3 years 
Secondary endpoints: acute/late toxicity, tumor response, 
5y bladder intact survival 


Coen et al. ASCO GU 2/9/2018 [J Cin Oncol36: suppl, abst 308). 


ks 


Distribution of RTOG 0712 Patients by Highest Grade Adverse Event 
That Occurred during Treatment 
by Specific Category (GU, GI and Hematologic) 


(Any Relationship to Protocol Treatment) 
BID Irradiation + 5 Fluorouracil and Cisplatin QD Irradiation + Gemcitabine 
(n=33) (n=33) 
n and (%) of Patients by Grade n and (%) of Patients by Grade 
1 2 3 4.5 1 2 3 4 


Category 


MASSACHUSETTS 
JENERAL HOSPITAL 


MASSACHUSETTS 
NERAL HOSPITAL 


Overall Highest 5 9 12 7 0 6 9 16 
Grade (15.2) (27.3) (36.4) (21.2) (0.0) (18.2) (27.3) (48.5) 
Blood/bone 5 8 it 7 2 13 4 12 
maro (15.2) (24.2) (33.3) (21.2) (0.0) (39.4) (12.1) (36.4) 
12 16 2 o 0 12 7 4 
(36.4) (48.5) (6.1) (0.0) (0.0) (36.4) (61.5) (12.1) 
Renal/ 15 5 2 o 0 7 Hr 2 
genitourinary (45.5) (15.2) (6.1) (0.0) (0.0) (21.2) (30.3) (6.1) 


Adverse events were graded with CTCAE version 3.0. 
Overall highest grade is from blood'bone marrow, gastrointestinal, or renaligenitourinary adverse events. 


Gastrointestinal 


Side provided by Dr. John Coen 
Coen et al. ASCO GU 2018 [J Clin Oncol38: suppl, abst 308). 


BI-DMFS Rate 


Time Since Randomization (Years) 
# of Patients Fail 

33 10 

33 8 


Side provided by Dr. John Coen 
Coen et al. ASCO GU2018 [J Clin Oncol36: suppl, abst 308). 
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RTOG 8903: Randomized phase 3 


Stage T2-T4a 
(N=123) 


There is no level 1 evidence for adjuvant chemotherapy post-cystectomy EN 
Adjuvant chemo was associated with disease-specific survival on n < 


univariate, but not multivariate, analysis of the MGH/RTOG experience. Move No neoadjuvant 


Trials: RTOG 9706, 9906, 0233, 0712 QD RT QD RT 
Cisplatin 100mg/m2 d1, 22 Cisplatin 100mg/m2 d1, 22 


Giacalone et al. Eur Urol2017;71: 952-960. Shipley et al. J Clin Oncol1998; 16:3576-3583, 


N ACHUSETTS MASSACHUSETTS 
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1986-2015 


CHUSETTS 
3 AL HOSPITAL 


Cystoscopic surveillance is critical to assure no local 
recurrence of disease 

. a At 8-12 weeks post-consolidation, cystoscopy and biopsy 

Surveillance and follow: up performed under anesthesia 
Managing recurrences f : ee 
+ Expect persistent eschar/ulceration at tumor resection site 
+ Debride fibrinous tissue with cold loop and then biopsy 
viable tissue in bladder wall 


Cystoscopy and biopsy repeated at 3 months can convert to 
office cystoscopy after 2"4 negative biopsy 


Surveillance schedule: Q3 mo x 1 year > Q4 mo x 1 year > 


CHUSETTS i i 
JERAL HOSPITAL Q6 mo until year 5 > Annually for life 


HARVARD MEDICAL SCHOOL TEACHING HOSPITAL Voided urine cytology 
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Incidence, Clinicopathological Risk Factors, Management and 
Outcomes of Nonmuscle Invasive Recurrence after Complete NMIBC recurrences occurred in 


A x : Response to Trimodality Therapy for Muscle Invasive Bladder 
Occasional need for intervention cancet 85/342 (25%) complete TMT 


Majority are clinically insignificant 


responders 
Of 500 patients, 2 have needed cystectomy for end-stage bladder Alejandro Sanchez,* Matthew F. Wszolek,* Andrzej Niemierko, Rebecca H. Clayman, cis univariate, but not 


Michao! Drumm, Dayron Rodriguez, Adam S. Feldman, Douglas M. Dahl, 
Niall M. Heney, William U. Shipley, Anthony L. Zietman and Jason A. Efstathiout multivariate predictor 
THE JOURNAL OF UROLOGY” Vol, 199, 407-415, February 2018 


1.00: 


Log-rank test: P = 0.02 


5 i 3.4 5 6 7 
Time trom Dx (years) 

Number at risk 

No CIS at agnosis 263 222 179 152 124 101 89 77 67 60 53 
CS atdagnosis 79 71 50 35 32 25 18 16 16 14 8 
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Incidence, Clinicopathological Risk Factors. Management and Vol. 199, 407-415, February 2018 Incidence. Clinicopathological Risk Factors, Management and 
Outcomes of Nonmuscle Invasive Recurrence after Complete jue Jounal OF UROLOGY” Outcomes of Nonmuscle Invasive Recurrence after Complete 
jonse to Trimodality Therapy for Muscle Invasive Bladder Response to Trimodality Therapy for Muscle Invasive Bladder 

- Cancer 


000-Fiemingramngion iest P = 0.68 


Oo 2 4 6 6  @ 1 
Tune rom Ox (years) 


THE JOURNAL OF UROLOGY Vol. 199, 407-415, February 2018 


Numer at rok 
Noweuence 902 216 149 105 M s s w z2 OT 
wc o w a a wo s ow oa oa N 


We mame — mec 


+ Those with NMIBC recurrences have 
8/85 had immediate cystectomy z : j ji worse DSS, but similar OS 
* Of those who had TURBT (76): 39 patients had BCG post-TURBT 
* 9(12%) progressed to MIBC + 74% completed BCG induction 
+ 18 (24%) ultimately had Ni - + 36% received maintenance BCG 
salvage cystectomy + 49% reported BCG toxicity 
+ At3 years: 
+ Recurrence-free survival 59% 
+ Progression-free survival 63% 
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A A f Long-term Outcomes After Bladder-preserving Tri-modality 
Patients with adverse features should be offered immediate salvage Therapy for Patients with Muscle-invasive Bladder Cancer 
cystectomy: An Updated Analysis of the M assachusetts General Hospital 
: Experience 
ji Nichol Gi me** William U. Shipley”, Re Clayman *, rzej Niemierko *, Crude rate of cystectomy 
T1 disease Michad Drumm Nian u. Money® Marc D. Michaelson ® Richard Lee”, Pip 1 Saylor © 


Matthew F. Wszolet €, Adam S Feldman“. Douglas M. Dahi *, Anthony L Zietman®, 
dbson A Efstathiou ™” 


Tumor > 3cm EUROPEAN UROLOGY 71 (2017) 952-960 


cls The overall need for salvage cystectomy 
was 29% at 5 years and 31% at 10 years 


Lymphovascular invasion 13.5% of the overall cohort had salvage 
cystectomy for recurrent disease found 
on surveillance 


5 and 10 year survival after salvage 
cystectomy for recurrent disease: 64% 
and 55% 
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Propensity Score Analysis of Radical Cystectomy Versus 
Bladder-Sparing Trimodal Therapy in the Setting of 


Updated results of bladder-sparing trimodality approach for invasive 
bladder cancer 


Almudena Zapatero, M.D., Ph.D.**, Carmen Martin de Vidales, M.D., Ph.D.*, 
Ramón Arellano, M_D.°, Gloria Bocardo, M.D.*, Mar Pérez, M.D‘, Patricia Rios, M.D.* 


Urologic Oncology: Seminars and Original Investigations 28 (2010) 368-374 


Radiotherapy with or without Chemotherapy 
in Muscle-Invasive Bladder Cancer 


N Engl) Med 2012;366:1477-88, 
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Median follow-up 4.51 years 


Need for salvage cystectomy: 10.7% 


Mean follow-up 4.5 years 


Need for salvage cystectomy: 8% 


Mean follow-up 5.8 years 


Need for salvage cystectomy: 11.4% 
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Complications and Long-Term Results of Salvage Cystectomy Clavien 
After Failed Bladder Sparing Therapy for Muscle Invasive Grade <90 days MSKCC 


Bladder Cancer 


Jairam R. Eswara,*,t Jason A. Efstathiou,t Niall M. Heney,t Jonathan Paly,t 
Donald S. Kaufman,t W. Scott McDougal,t Francis McGovernt and 
William U. Shipley? 


All patients had cutaneous diversions 


3/91 (3%) had an intraop rectal injury > 2 repaired, 
1 colostomy 


1 58 45% 26% 


48 38% 62% 
18 14% 11% 


EE 


At 90 days: 69% any complication; 16% major Compared to MSKCC series: 


complication . 


Cardiovascular/hematologic complications (PE, MI, 
DVT, transfusion) more common in immediate 
cystectomy > ? Recent chemotherapy 

Tissue healing complications (wound, anastamoses, 
stoma) more common in delayed cystectomy > ? 
Higher radiation dose (64.7 vs 39.9 Gy) 


MASSACHUSETTS 
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HARVARD MEDICAL SCHOOL TEACHING HOSPITAL 


Overall complication rate: 
69 vs. 64% 


Major complication rate: 
16% vs. 13% 


Mortality 2.2% vs. 2.7% 
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RTOG Pooled Analysis - Disease Specific Survival 


Disease-specific Survival(%) 


Patients at risk 


Mak K, et al. JCO 2014 
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* salvage cystectomy after radiation has slightly 


higher complication rate 


* therapy is usually followed by ileal conduit or 


continent cutaneous reservoir 


* neobladder not impossible, but accompanied by 


higher risk strictures and incontinence 


MASSACHUSETTS 
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- RTOG trials: 157 patients treated with TMT who 
survived 2-13 years (median follow-up 5.2 years) 


Late Pelvic Toxicity 
Grade 1 22% 
Grade 2 10% 
Grade 3 7.6% (5.7% GU, 1.9% Gl) 
Grade 4 0% 
Grade 5 0% 


* BC2001: 360 patients treated with radiation vs. TMT 
— Grade 3-4 late toxicity: GU 3.3%; GI 0.8% 


Efstathiou JA, et al. JCO 2009 
James ND, et al. NEJM 2012 
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If you were to spend the rest of your life with your urinary 
condition the way it is now, how would you feel about that? 


Weiss et al JCO 2005 
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Cross-sectional study from Karolinska Institute, Sweden 
251 patients treated with cystectomy 
(incontinent and continent diversions) 

58 patients treated with radiation 
310 “control” individuals from general population 


Urinary function 


+ After radiation: 74% had no or little urinary symptom distress 


Bowel function 

+ After radiation: 32% had moderate or much bowel distress 
+ After cystectomy: 24% 

+ Control group: 9% 


Sexual function 
+ After radiation: 38% had intercourse in last month 
+ After cystectomy: 13% Henningsohn L, et al. Radiother Oncol 2002 
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221 patients treated with TMT on protocols 
1986-2000, median follow-up 6.3 years 


+ 78% have compliant bladders with normal 
capacity and flow parameters 
+ 85% have no or occasional urgency 


+ 25% have occasional to moderate bowel 
control symptoms 


+ 50% of men have normal erectile function 


Zietman AL, et al. J Urol 2003 
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Little data comparing quality of life (QOL) after radical 
cystectomy (RC) vs. TMT! 


+ Randomized trial comparing RC to TMT (SPARE) 
closed early due to poor accrual? 


¢ Both treatments have long-term effects on overall 
QOL, urinary, bowel, and sexual function, and self- 
image? 


1. Lagrange JL, et al. IJROBP 2011 
2. Huddart RA, et al. BJU Int 2010 
3. Porter MP, et al. J Urol 2005 
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Systematic review of 6 QOL studies after TMT 
(2 prospective, 4 retrospective) 


TMT associated with: 
+ Good general QOL compared to cystectomy 
* Satisfactory urinary function 


+ Likely more bowel symptoms than cystectomy 
+ Satisfactory sexual function 


Included studies were limited by sample size, variable 
follow-up, and non-validated instruments 


Feuerstein MA, et al. Curr Urol Rep 2015 
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Cross-sectional study of 173 patients diagnosed in 1990- General HRQOL: 


2011, disease-free for 22 years + 1) EuroQOL EQ-5D: 3L and visual analog scale 


n . è i + 2) European Organization for Research and Treatment of Cancer 
Treated at high-volume, academic medical centers with Quality of Lite Gore Questionnaire (EORTC QLQ-C30) 


modern techniques 

Symptom-specific HRQOL: 

; oe + 3) EORTC MIBC module (QLQ-BLM30) 

Median follow. up: 5.6 years + 4) Expanded Prostate Cancer Index Composite - Bowel Assessment 
- 63% patients received cystectomy (n=109) (EPIC) 


- 82% ileal conduit and 18% neobladder diversions : . 
e ; Perception and Impact of Cancer: 
- 37% received TMT (n=64 ) + 5) Cancer and Treatment Perception Scale 
- 9% required salvage cystectomy (n=6) + 6) Impact of Cancer — Version 2 (IOCv2) 


nee ee Each i I -1 
Six validated QOL questionnaires, scored out of 100 ach Instrument scaled.to.0:100 score 


Mak et al. IJROBP 2016 Mak et al. IJROBP 2016 
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+ Both cystectomy and TMT associated with good long-term QOL outcomes 


+ In MGH/UNC study, using 6 validated QOL instruments 
compared to RC, TMT associated with: 
Modestly higher general QOL (by 7-10 points) 
Similar urinary scores 
Modestly higher bowel function (by 3-7 points) 
Markedly better sexual QOL (by 9-32 points) 
Better informed decision-making (by 14 points) Sexual function Urinary function Bowel function? 


Less concerns about appearance (by 14 points) Adjustment to appearance and General QOL? 
Less life interference from cancer or cancer treatment (by 9 points) life interference i 


ion? 
Informed decision-making Bowel function? 


Mak et al. IJROBP 2016 General QOL? 
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+ Tumor size, T stage 

Biomarkers and future directions CIS 
+ Hydronephrosis (prognostic vs predictive?) 
+ Renal function 


+ Bladder function 


Can genomic factors inform bladder-sparing therapy? 


CHUSETTS 
VERAL HOSPITAL 


HARVARD MEDICAL SCHOOL TEACHING HOSPITAL 
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Stratification based on predictive biomarkers: MRE11 


CYSTECTOMY COHORT B 


a 


RADIOTHERAPY COHORT C 


X MRE high 


MAEN low 


% 


In retrospective cohorts, MRE11 expression has been shown to predict disease-specific survival in 
response to bladder preservation strategies, but not surgery. 


RT 
BCON trial: 355 MIBC pts / 


Laurberg et al., BJU Int. 2012 


ACHUSETTS 
RAL HOSPITAL 


— 0S3 = 46% 
(p = 0.04) 


RT + carbogen + L, OS3 = 59% 
nicotinamide (CON) 


> 


BCON High-nypoxia patients 


Benefit limited to 
patients with 


| 
| 
hypoxic tumors | 


— er 


== RT*CON 
Pesos 


i 
$ 
H 
t 
i 
3 


Tie in monts 


Non-NAC dataset (n = 476) 


Hoskin et al. J Clin Oncol 2010 


BCON Low-hyporia patients 


— Rr 
> RT+CON 
Tie in monins 


Yang et al. Clin Cancer Res 2017 
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NAC dataset (n =269) 


p=0.0001 


Probability 
Probability 


Claudin-low 
Basal 


as 
Time (mo) 


a 
Time (mo) 


Seiler et al, Eur Urol 2017 
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RT Cohort 
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ERCC2, other DDR genes 


Choudhury et al. Cancer Res 2010 


Laurberg et al. BJU Int 2012 


Maglioccoet al. ASTRO 2017 


MIBC has distinct 
expression subtypes: 


0 


SS Saec ete 
DDR mutants had lower bladder recurrence (HR 0.37, p=0.07) 
ERCC2 mutants had lower metastatic recurrence (0% vs 43%, p=0.04) 


Desai et al. Cancer 2016 
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Subtype is prognostic 
and predictive in MIBC 
treated with NAC 
and cystectomy: 


MGH TMT cohort (N=136 cases) 


Seiler et al. Eur Urol 2017 
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GSC subtype 
W Basai (0 = 54) 

M Claudin-low (n = 16) 
M Lumina! (n = 26) 

Bi infitrated Lum. (n = 40) 


TCGA subtype 


Luminal_papillary 
Luminal_infitrated 
Luminal 
Basal_squamous 
Neuronal 
Unknown 


Expression subtypes are identified in 


MIBC cohort treated with TMT 


Efstathiou et al. (submitted) 


T cell-inflamed 
signature: 
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A: Basal 


MA: 
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B: Luminal 


Ran ia 


a 
KN ait 


IFN-gamma 
signature: 


ik i i 
rah 


Efstathiou et al. (submitted) 
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Atezolizumab in patients with locally advanced and 
metastatic urothelial carcinoma who have progressed 
following treatment with platinum-based chemotherapy: 
asingle-arm, multicentre, phase 2 trial 
Jonathan E Rosenberg Jean efmrCents Tom Powe Mich 
Peta HO Donnet Ani Baimanavtion Yohann Larit son 
Mak T Reming Darid P Paryk Jose Luis Peret Gracia 
Dorothee idies Rhard Bavrgon Ganatt M Frampton 

w 16223; 28% ORR® 


of 


161; 19% ORR. 


160; 9% ORR 


P 
k 
i 
ł 
a 
§ 
f 
2 


F 


Dreicer Ret al, ASCO 2006 


E 


Rosenberg JE et al, Lancet 2016;387:1909-20 
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1,000 
= Control 


800- = anti-PD-1 Ab 
© XRT Alone 
* XRT+anti-PD-1 Ab 


Volume (mm?) 
2 
2 


9 12 15 18 21 
Days 


Sharabi AB et al, Cancer Immunology Research 2015;3(4):345-55 
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Overall Survival 


Overall Survival 


10 


#atrisk 


RT 32 
RTeCON 32 31 


20 30 40 
Time in Months 


25 16 12 10 a an u 
2 2 16 13 24 19 15 


Time in Months 


Yang otal. Cin Cancer Res 2017 


ASSACHUSETTS: 
NERAL HOSPITAL 


ZS Buchwald and JA Efstathiou / Immunotherapy and Radiation 


Tumor Antigens 
DAMPS 


RADIATION 


cT2-T4N0M0 

stratify by 
Chemotherapy 
regimen 
Radiation field 
Performance 
status 
Clinical stage 


Prowinflammatory 
Cytokines 


Bladder Cancer 2015 
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Primary end point 
BIDFS” 


CRT (concurrent Seay ane Pat 
Clinical response 

at 5 mths 
DSS 
Randomize 1:1, MFS 

475 patients Toxicity at 1& 2 yr 
NMIBC rec 
Cystectomy rate 
Global Qol 
CRT+Atezo x 8 
TM end points 
+ MRE 11 
+ DDR 
+ Immune markers 


“BOTS Naseer vas Sosa es wT 


‘roel pame sor ta or nodal eeu, 


m measan 
‘Totter enon sity ted dea 
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+ Many MIBC pts are not getting curative treatment 
> undertreated and underserved population 


Diagnosis Clinical Decision Making Treatment Follow Up + TMT achieves CR and preserves the native bladder nowadays in up 
to 85% of patients, while offering long-term survival rates comparable to 
contemporary radical cystectomy series in selected patients 


Bladder Pı ti + Long-term HRQOL of TMT is good 
a —Pysrescony i 3 
. + These results support such therapy as an acceptable alternative to 
pra cystectomy for selected patients (supported by EAU, NCCN, NICE 
guidelines) 


Radical Cystectomy z 
+l- NAC —> Imaging 


+ Need to validate predictive biomarkers for personalized treatment 
selection and optimize concurrent and adjuvant therapies 


+ Need continued multidisciplinary engagement and allow patient 


Miyamoto, Efstathiou et al. Lancet Oncol, in press. t : i : 
directed informed decision making 
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MASSACHUSETTS DANA-FARBER 
8 GENERAL HOSPITAL NRG > ; 


Kent Mouw 


Rebecca H. Clayman egal Sat 
Douglas M. Dahl 
Wally Curran Maurew strony 
Moie: Felix Feng Matthew Nielsen 
Jason A. Etstathiou Ted Karrison Angie Smith 
sec ene Anthony Magliocco 
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Systemic Therapy for 
Metastatic Prostate Cancer 


Comprehensive Review of Urology series 
Richard J. Lee, M.D., Ph.D. 
Assistant Professor of Medicine, Harvard Medical School 


Assistant Physician, Mass General Cancer Center 
31 August 2018 


L HOSPITAL 


CANCER CENTER 


1. Discuss data regarding the use of systemic therapy in 
patients with recurrent/metastatic prostate cancer 


2. Describe possible sequences of therapies for patients with 
metastatic prostate cancer 
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_--» Death From 
Z2- -P Other Causes 


i 
i 
- 
; 


Clinical 
Metastases: 


rs Castrate 
` 
`i 


v 


Clinical -~ 


isj Metastases: "~~ 
R PSA 
ADe +” NorCastrate 


Non-Castrate Brar 


Clinically 
Localized —> 
Disease 


Death From 
Disease 
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Scher et al (2008) J Clin Oncol 26: 1148-1159. 
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Research funding: Janssen LLC 


Advisory board: Janssen LLC 
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Estimated New Cases 
~ [Estimated Deaths 


Lung & bronchus 
Prostate 

Colon & rectum 
Pancreas 

Liver & intrahepatic bile duct 
Leukemia 

Esophagus 

Urinary bladder 
Non-Hodgkin lymphoma 
Kidney & renal pelvis 
All Sites 
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Siegel et al. CA Cancer J Clin 2018; 68: 7-30. CANCER CENTER 


Metastatic 
Metastatic Castration- 
Castration- Resistant 
(post- 


Diagnosis Localized 
+ PSA + Surgery i 
+ Biopsy ` Radiation Resistant Chema) 

Metastatic Metastatic Fa Te 


Castration- Castration- alutamide 
e Resistant 


+ Active 
surveillance 


+ Radium-223 


deprivation 
+ Docetaxel 
+ Abiraterone 
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Androgen deprivation therapy = castration therapy Anti-androgens 


+ Goal: lower testosterone (T) to castrate levels * Mechanism: bind and block androgen receptor (AR) 


+ Surgical castration (bilateral orchiectomy) + Examples: bicalutamide, flutamide, nilutamide, enzalutamide, 


apalutamide 
+ Medical castration 


- GnRH ists (| lide, lin, triptorelin, b lin, z . oe 
a e, goserelin, triptorelin, buserelin Steroidogenesis Inhibitors 


- GnRH antagonist (degarelix) + Mechanism: inhibit non-testicular production of T 


+ Examples: ketoconazole, abiraterone 


MASSACHUSETTS. MASSACHUSETTS. 
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Localized cancer Recurrent or metastatic cancer Localized cancer Recurrent or metastatic cancer 


Eastration-sensitive, <Castration-sensitive 


Castration (ADT) 


Surgery or 


Surgery or 
radiation 


radiation 


Only variable 


Tumor Burden / PSA 
Tumor Burden / PSA 
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Improved Overall Survival Improved Metastasis-Free 


r Survival (M0) 
4/29/10: sipuleucel-T 
+ 2/14/18: apalutamide 


7/13/18: enzalutamide 


1/2008 || 3/2008 


\ 


Screening PSA: ~ — 
1/2008: 4.4 Standard template biopsy: 
J 4/12 cores with Gleason 3+3 


6/17/10: cabazitaxel (post-docetaxel) 


4/28/11: abiraterone (post-docetaxel) 


8/31/12: enzalutamide (post-docetaxel) 


MSI-H / dMMR 
12/10/12: abiraterone (pre-docetaxel) SFH;/id gases 


5/15/13: radium-223 dichloride i SieS/ 7; pembroliaumap 


9/10/14: enzalutamide (pre-docetaxel) 


adenocarcinoma (grade group 1), all on 
the left 


Urology referral: DRE: reportedly T1c { 


Supportive Care 


Multidisciplinary clinic referral 


+ Zoledronic acid 


+ Denosumab 
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1/2008 


3/2008 7/2008 


He opts for surgery 


l 


Laparoscopic radical prostatectomy 


with bilateral nerve sparing: 


Gleason 3+3, pT2, (-) margins 


l 


Complete recovery of potency 
(without medications) and urinary 
control (without pads) 
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1/2008 


3/2008 || 7/2008 


8/2011 8/2014 


8/2012: last PSA 204.30 


8/2014: he returns to 
urology clinic due to 
increased urinary 
urgency and hesitancy 
but no bone pain 


l 


PSA: 12,830 


g 
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1/2008 


3/2008 || 7/2008 


8/2011 


PSA post-RP: 
undetectable (<0.10) 
in 10/2008, 2/2009 


He is then lost to 
urology follow-up; he 
later explains that he 
thought he didn’t need 
to return since 
erections and voiding 
were OK 


8/2011: PSA 0.88 with PCP 


l 


Referred back to urology 


l 


Negative scans: 
CT abd/pelvis 
Bone scan 

MRI pelvis 
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Aug 2014 


= 


1/2008 | 3/2008 | 7/2008 || 8/2011 || 8/2014 


Percutaneous 
nephrostomy tube 
placed with 
normalization of 
creatinine 


Degarelix ADT started 


removed 


PSA on ADT: 
8/28/14: 12,830 
9/13/14: 4,407 
9/24/14: 3,819 


MASSACHUSETTS. 
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ADT has been the standard approach 


Localized cancer Recurrent or metastatic cancer 


In 2004, docetaxel was FDA-approved for castration-resistant disease 

due to 2 studies that demonstrated a benefit in overall survival 
e 
"+ — Castration-resistant 


T S 


Castration (ADT) 


Surgery or l Secondary 


radiation Hormone Rx | Macaartrones pn 


| wont N 
Docetaxel ne | (235 deaths: median, 15.6 mo) 
Abiraterone ae TAE AL ae ae ae = R ù 


Salvage RT Highly variable 
+ hormones ee 


Docetare! 
4 


Probability of Overall Survival (%) 


x 
ep) 
oO 
~ 
c 
o] 
P 
3 
a 
5 
E 
5 
He 


Shortly thereafter, investigators tried giving docetaxel to newly- 
diagnosed, castration-sensitive prostate cancer patients 
MASSACHUSETTS MASSACHUSETTS 
B® ENEA HOSPITAL B® GENERAL HOSPITAL 
= = Tannock et al. N Eng! J Med 2004; 351: 1502-1512. S “= 
(CANCER CENTER (CANCER CENTER 
Petrylak et al. N Engl J Med 2004; 351: 1513-1520. 


Pros Chemohormonal Therapy in Metastatic 
+ Attack testosterone-independent clones early Hormone-Sensitive Prostate Cancer 


+ Might allow ADT to keep disease in remission for longer period of time 
+ Some patients at the time of progression are too frail for chemo 


Maha Hus and Rol Paola, M.D. 

Addition of docetaxel, zoledronic acid, or both to first-line 
Cons long-term hormone therapy in prostate cancer (STAMPEDE): 
survival results from an adaptive, multiarm, multistage, 


+ ADT may take cells out of cycle, making them less responsive to platform randomised controlled trial 


cytotoxics 


+ Some patients response to ADT for a long time and never need “ à ‘ 
chemotherapy (overtreatment) Robart Laing Fiona Mctinna Duncan B Maaren Joe M O'Sulivan Pedel, Andrew Protheroe Angus) Robinson 


Narayanan Srihari Rajaguru Srinivasan John Staffurth, Santhanam Sundar, Shaun Tolan. David Tsang John Wagstaff. Mahesh B Parmar, 
for the STAMPEDE investigators" 


g MASSACHUSETTS MASSACHUSETTS 
GENERAL HOSPITAL GENERAL HOSPITAL 
CANCER CENTER Sweeney et al. N Engl J Med 2015; 373: 737-746. 


James et al. Lancet 2016; 387: 1163-1177. CANCER CANTER 
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A All Patients 


Hazard ratio for death with ADT+docetaxel, 
0.61 (95% Cl, 0.47-0.80) P<0.001 


+ 
Docetaxel (75m2/m2) q3wk x6 cycles ADT+docetaxel 


(median overall survival, 57.6 mo) 


790 patients 
with ADT-naive 
metastatic 
disease 


Randomize 


ADT alone ADT alone 
(median overall 


survival, 44.0 mo) 


Patients Surviving (%) 


Primary endpoint: overall survival 


Notes: 

+ Patients could start ADT up to 120 days before randomization 

+ Prospective stratification by disease burden: high-volume disease No. at Risk 
defined as presence of visceral metastases or 24 bone lesions with ADT+docetaxel 397 
21 beyond vertebral bodies and pelvis ADT stone m 


MASSACHUSETTS 


MASSACHUSETTS 
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Sweeney et al. N Engl J Med 2015; 373: 737-746. CANCER CENTER Sweeney et al. N Engl J Med 2015; 373: 737-746. CANCER CENTER 


[B Patients with High-Volume Disease IC Patients -Volume Disease A x x A 
0 ; ee gery 6 cycles of docetaxel is an appropriate option for men with 


ADT+docetaxel 


Ore eae TAS Se high-burden metastatic prostate cancer starting ADT 


7 Whether docetaxel is appropriate for low-burden disease will 
require longer follow-up, but is a discussion for patients 
and their treating clinicians 


Patients Surviving (%) 


Patients Surviving (%) 


No. at Risk 
ADT+docetarel 134 
ADTalone 143 


GENERAL HOSPITAL Y ceseachosrrrat 
Sweeney et al. N Engl J Med 2015; 373: 737-746. CANCER CENTER CANCER CENTER 


1/2008 || 3/2008 | 7/2008 || 8/2011 || 8/2014 


Improved Overall Survival 
5/19/04: docetaxel ADT 
4/29/10: sipuleucel-T 
6/17/10: cabazitaxel (post-docetaxel) =i, Ree 


4/28/11: abiraterone (post-docetaxel) magnitude of 8/28/14: 12,830 
; a 9/13/14: 4,407 

8/31/12: enzalutamide (post-docetaxel) survival benefit: 9/24/14: 3,819 
2-5 months 9/2015: 1,379 


12/10/12: abiraterone (pre-docetaxel) 2/2017: 748 (nadir) 
5/15/13: radium-223 dichloride J 


9/10/14: enzalutamide (pre-docetaxel) 2017-2018: PSA fluctuates between 
748-1200; he remains asymptomatic, 


currently age 66 
g MASSACHUSETTS g MASSACHUSETTS 
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Background 


+ Abiraterone inhibits cytochrome P450c17 and thus inhibits androgen 
biosynthesis, including extragonadal synthesis (adrenal, intratumoral) 


Abiraterone increased overall survival in the metastatic castration- 
resistant prostate cancer (nCRPC) setting 


Abiraterone has been shown to decrease tumor burden in high-risk 
localized disease as neoadjuvant therapy 


Abiraterone acetate is orally bioavailable 


Question 


+ Is there a benefit to inhibiting extragonadal androgens before the 
development of castration resistance? 
Y GENERAL HOSPITAL 
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Abiraterone plus Prednisone in Metastatic, 
Castration-Sensitive Prostate Cancer 


Abiraterone for Prostate Cancer Not 
Previously Treated with Hormone Therapy 
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James et al. N Engl J Med 2017; 377: 338-351. 
Fizazi et al. N Eng! J Med 2017; 377: 352-360. 


STAMPEDE 


C Overall Survival in Patients with Metastatic Disease 
Lo. 


LATITUDE 


A. Overall Survival 


Probability of Overall Survival 


T 
36 
Months since Randomization 
No. at Risk 
Absaterone 
Placebo 


(22) 469 (50) 415 (57) 256 (18) 81 


ADT alone $02 (35) 460 (80) 371 (73) 215 (23) 60 


James et al. N Eng! J Med 2017; 377: 338-351. 
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Fizazi et al. N Engl J Med 2017; 377: 352-360. 
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Cholesterol 
+ 


17a 17,20 Dehydroepiandrostenedione | | 
Pregnenolone ——————» 17-hydroxypregnenolone —————-» ” or DHEA) + DHEA sulfate 


3p k e [> 
Ag 1 17,20 i 


7A 4 
Progesterone + ————*_ 17-hydroxyprogesterone ———» Androstenedione 


“Tat 21 
+ 17,20 


Deoxycorticosterone 11-deoxycortisol Testosterone Estrone 
|r |: 7BR 


| 11B | 11B 
Corticosterone Cortisol Dihydrotestosterone Estradiol 


18 
+ 
Aldosterone 
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ADT 
+ Abiraterone acetate (1000mg daily) 


1199 patients + Prednisone (5mg daily) 


with ADT-naive 
metastatic 
disease 


Randomize 


ADT 
+ Placebos 


Primary endpoints: overall survival, radiographic progression-free survival 


Notes: 
+ Patients could start ADT up to 3 months before randomization 
+ Patients required to have 2 of 3: Gleason score 28, at least 3 bone 
lesions, presence of visceral metastasis 
+ No stratification by disease burden 
Y cise HOSPITAL 


Fizazi et al. N Engl J Med 2017; 377: 352-360. CANCER CENTER 


Radiographic Progression-free Survival 
100. 
90. 
80. 
70 Abiraterone 
60 | 33.0 mos 
50- 
40. 


3 14.8 mos 


Hazard ratio, 0.47 (95% CI, 0.39-0.55) 
P<0.001 


Progression-free Survival (2) 


24 
Months 


No. at Risk 
Abiraterone 597 533 464 400 353 316 251 177 102 51 21 
Placebo 602 488 367 289 214 168 127 81 41 17 7 
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Localized cancer Recurrent or metastatic cancer Apalutamide Treatment and Metastasis-free 


Survival in Prostate Cancer 


Castration-sensitive 
+ ‘+ 


e Apalutamide* Docetaxel 
Castration (ADT) = 
| 


Surgery or 


Secondary 
radiation 


Hormone Rx 


Docetaxel 

Abiraterone | Enzalutamide in Men with Nonmetastatic, Castration-Resistant 
SEN Highly variable Prostate Cancer 

+ hormones + 


Tumor Burden / PSA 


MASSACHUSETTS MASSACHUSETTS 
@ Nira Hosra a a e e g Nira Hosra 
z a x mith et al. N Engl J Me ; 378: 1408-1418. = . 
CANCER CENTER Hussain et al. N Engl J Med 2018; 378: 2465-2474. CANCER CENTER 


Mechanisms of resistance to hormone therapy Oral medication, taken daily 


F =~ 
Androgen production from non-gonadal sources areal 


- Adrenal glands Mechanism of action 
- Tumor cells themselves Tosiosierono 


+ An anti-androgen 
AR gene mutations (18-50%) + Competes for androgen binding to AR 
AR gene amplification (up to 30%) 


+ Inhibits AR translocation to the nucleus 
Ligand-independent AR activation 


+ Inhibits binding to DNA 
- Growth factor receptors: HER2, EGFR, IL-6, IGF-1R 
- Cytoplasmic tyrosine kinases: SRC1, Ack1 
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Apalutamide 240mg daily 


SPARTAN PROSPER 


Abiraterone + 40.5 mo vs 16.2 mo (HR 0.28) 36.6 mo vs 14.7 mo (HR 0.29) 
prednisone 


1207 patients 
M0 CRPC 
PSAdt s 10mo 
All continue ADT 


Progression 


Randomize 2:1 


Enzalutamide 160mg daily 


1401 patients 
M0 CRPC 
PSAdt s 10mo 
All continue ADT 


Randomize 2:1 


Placebo 


Months from Randomization 
Notes: j n 

+ Primary endpoint: metastasis-free survival -y mom oso n se n 
+ Scans: bone scan, CT head/chest/abd/pelvis (SPARTAN) or MRI (PROSPER) 

+ Nodes: up to 2cm in short axis in pelvis for SPARTAN 
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Smith et al. N Eng! J Med 2018; 378: 1408-1418. = = 
Hussain et al. N Engl J Med 2018; 378: 2465-2474. CANCER CENTER 
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594 


Tumor Burden / PSA 


Copyright © Oakstone Publishing, LLC, 2018. All Rights Reserved. 


Localized cancer Recurrent or metastatic cancer 


Castration-sensitive 
+ Castration-resistant 


p Docetaxel 
Castration (ADT) Apaltamie 
| 


Docetaxel Sipuleucel-T 
Abiraterone 


Highly variable 
a 


Cabazitaxel 
Surgery or : 
radiation Abiraterone 
Enzalutamide 
Radium-223 
Salvage RT 
+ hormones 
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4/2017 


Prostate US/biopsy: 
58cc gland 

Gleason 5+4 (6/12 cores) 
Gleason 4+5 (1/12 cores) 
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4/2017 


D 


Presentation: 2 months 
of nausea, 20 Ib 


unintentional weight PSA (screening history and current): 
loss 11/2012: 1.79 

11/2014: 2.62 

6/2016: 4.29 

3/2017: 208.70 

4/2017: 400.60 (after antibiotics) 


l 


Urology referral: 
DRE: T2b 


IPSS 11/35 g MASSACH 


TS 
GENERAL HOSPITAL 
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4/2017 


N ADT 


ADT started 


Eventually had genetic counseling: germline 
testing negative for mutations in the mismatch 
repair pathway (hMLH1, hMSH2, hMSH6, hPMS2; 
expression was also intact on IHC of the prostate 
biopsy) and homologous recombination pathway 
(BRCA1, BRCA2, ATM, related genes) 


g 
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4/2017 7/2017 4/2017 7/2017 1/2018 


\ [ADT \ [ADT 


| ADT started | ADT started | 


PSA on ADT/abi/pred: 1/2018 scans: 

PSA on ADT: 7/2017: 3.92 + Bone scan: persistent 
8/2017: 1.74 disease (no new 
10/2017: 5.34 lesions) 

J 11/2017: 10.08 + CT chest/abd/pelvis: 


Seale. ayes —> Resolution of nausea, improved performance status 


1/2018: 50.12 no lymphadenopathy 


| 7/2017: CT abd/pelvis: resolution of LAN 


l 


MASSACHUSETTS MASSACHUSETTS 
Perc nephrostomy tube removed g MASSACHUSETTS | 9 GENERAL HOSPITAL 
(CANCER CENTER CANCER CENTER 


4/2017 7/2017 -n~ Sipuleucel-T ».Cabazitaxel == Abiraterone post- 
. T\ docetaxel 


Kantoff ef al. N Engi J Med 2010; 363: 411-422. De Bono et al. Lancet 2010; 376: 1147-1154. De Bono et al. N Engl J Med 2011: 364: 1995-2005. 


ipuleucel-T? Rapi i i 
Sipuleucel | apid progression Abiraterone pre- Enzalutamide pre- Radium-223 
docetaxel matte 
Radium-223? —»| No bone pain =, == = oe 


Docetaxel? — Patient preference to avoid 
— = [Beef 


Enzalutamide? sont rwoorL omo oosa 


HEREKE] 


z = ee 
Other hormone therapy? Ryan ef al Lancet Oncol 201516: 152-160 Boor et al N Engl J Med 2014: 371: 424-433. Parker otal N Engl J Med 2013: 369: 213-223. 
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Improved Overall Survival A vaccine delivered via intravenous infusion 


+ 5/19/04: docetaxel 


4/29/10: sipuleucel-T 


+ 6/17/10: cabazitaxel (post-docetaxel) 


Mechanism / logistics: 
e “Autologous active cell immunotherapy”: a patient's own 


4/28/11;'ablraterone. (post-docetaxel) blood cells are removed, “activated” with a protein 


(PA2024, prostatic acid phosphatase fused to GM-CSF), 
and re-infused 


8/31/12: enzalutamide (post-docetaxel) 
12/10/12: abiraterone (pre-docetaxel) 
5/15/13: radium-223 dichloride 

9/10/14: enzalutamide (pre-docetaxel) 
5/23/17: pembrolizumab for MSI-H or dMMR 


+ Requires 3 rounds of pheresis and re-infusion 3 days later 


MASSACHUSETTS 
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Sipuleucel-T IV q2wk x 3 


Men with N=344 


mCRPC, 
ongoing ADT, 
no visceral mets 
N=512 


Placebo 
N=171 


Randomize 


Primary endpoint: OS 
Secondary endpoints: time to disease progression, PSA response 


Note: median baseline PSA 52 vs. 47 
Y CNEL HOSPITAL 


Kantoff et al. N Engl J Med 2010; 363: 411-422. CANCER CENTER 


How do you know if it’s working? 

+ PSA does not change 

+ Time to disease progression was not different 
+ FDA-approved: 4/29/10 


How is sipuleucel-T optimally sequenced with other 
therapies that include immunosuppressants? 


Cost: is a 4 month improvement “worth it”? 
+ $93,000 for all 3 infusions OS 


GENERAL HOSPITAL 
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An intravenous chemotherapy like docetaxel 


Mechanism: interferes with cell division, but may be less 
likely to be pumped out of cancer cells than docetaxel 


Phase Ill trial design 
+ Patients who have progressed on docetaxel therapy 


MASSACHUSETTS, 
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25.8 mos 


21.7 mos Sipuleucel-T 


Probability of Survival (%) 


Placebo 


Months since Randomization 


No. at Risk 
Sipuleucel-T 274 129 49 


Placebo 123 55 19 
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Improved Overall Survival 

+ 5/19/04: docetaxel 

+ 4/29/10: sipuleucel-T 
6/17/10: cabazitaxel (post-docetaxel) 

+ 4/28/11: abiraterone (post-docetaxel) 
8/31/12: enzalutamide (post-docetaxel) 
12/10/12: abiraterone (pre-docetaxel) 
5/15/13: radium-223 dichloride 
9/10/14: enzalutamide (pre-docetaxel) 
5/23/17: pembrolizumab for MSI-H or (MMR 


MASSACHUSETTS. 
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An intravenous chemotherapy like docetaxel 


Mechanism: interferes with cell division, but may be less 
likely to be pumped out of cancer cells than docetaxel 


| Cabazitaxel 25mg/m2 IV q3wk 
Prednisone 10mg PO QD 
N=378 


Men with 
mCRPC, 
ongoing ADT, 
prior docetaxel Mitoxantrone 12mg/m2 IV q3wk 


2 225mg/m2 Prednisone 10mg PO QD 
| N=755 N=377 


Randomize 


Primary endpoint: OS 
Secondary endpoints: PFS, safety 
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De Bono et al. Lancet 2010; 376: 1147-1154. CANCER CANTER 
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Improved Overall Survival 
5/19/04: docetaxel 
4/29/10: sipuleucel-T 
6/17/10: cabazitaxel (post-docetaxel) prior docetaxel 


Probability of overall survival (%) 


Number at risk 
Mitoxantrone 
Cabazitaxel 


4/28/11: abiraterone (post-docetaxel) N=1197 Prednisone 5mg PO BID 


8/31/12: enzalutamide (post-docetaxel) N=398 
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Mitoxantrone 
Cabazitaxel 


The first drug to show a survival benefit after docetaxel 
FDA-approved: 6/17/10 


Adverse events 


lopank poo ~ 4 + More grade 3+ neutropenia (82% vs. 58%) led to more 
fevers, infections, and deaths (5% vs. 2%) 
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Abiraterone acetate 1000mg PO QD 


Men with Prednisone 5mg PO BID 
mCRPC, N=797 


ongoing ADT, 


Placebo 


12/10/12: abiraterone (pre-docetaxel) 


5/15/13: radium-223 dichloride 


Primary endpoint: OS 


9/10/14: enzalutamide (pre-docetaxel) Secondary endpoints: time to PSA progression, radiographic PFS, 


5/23/17: pembrolizumab for MSI-H or d MMR 


No. at Risk 


Survival (%) 


PSA response rate 


MASSACHUSETTS. MASSACHUSETTS. 
GENERAL HOSPITAL GENERAL HOSPITAL 


CANCER CENTER De Bono et al. N Engl J Med 2011; 364: 1995-2005. CANCER CENTER 


The second drug (after cabazitaxel) to show a survival 


benefit after docetaxel 
14.8 mos 4 i 
Abiraterone + Longer progression free survival: 5.6 mos vs. 3.6 mos. 


Placebo 


mos Might there be a benefit when given before docetaxel 
chemotherapy? 


53 x + The Cougar 302 study (Phase 3, randomized controlled 
Months trial in chemo-naive patients)... 


Abiraterone acetate 797 736 657 520 282 


Placebo 


398 355 306 210 105 
GENERAL HOSPITAL @® NERAL HOSPITAL 


CANCER CENTER CANCER CENTER 


De Bono et al. N Engl J Med 2011; 364: 1995-2005. 
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A Radiographic Progression-free Survival 


Men with Abiraterone acetate 1000mg PO QD 109 Hazard ratio, 0.53 (95% CI, 0.45-0.62) 
Prednisone 5mg PO BID P<0.001 
mCRPC, g 


N=546 
ongoing ADT, 
no docetaxel 


Placebo 
N=1088 Prednisone 5mg PO BID 


N=542 


804 


PA Abiraterone-prednisone, 16.5 mo 


14 a 


Prednisone alone, 8.3 mo 


20-1 No. of Events 
Abiraterone-prednisone: 271 
Prednisone alone: 336 


Progression-free Survival (%) 


Primary endpoint: OS, radiographic PFS 


3 6 15 
Secondary endpoints: time to opiate use for pain, time to chemo, Months 
time to decline in ECOG PS, time to PSA progression 


MASSACHUSETTS MASSACHUSETTS 
GENERAL HOSPITAL GENERAL HOSPITAL 


Ryan et al. N Engl J Med 2013; 368: 138-148. CANCER CENTER Ryan et al. N Engl J Med 2013; 368: 138-148. CANCER CENTER 


Overall Survival Table 1. Prespecified Secondary and Exploratory Efficacy End Points.* 


Hazard ratio, 0.75 (95% CI, 0.61-0.93) | Abiraterone— 
P=0.01 a 
End Point (N=546) t P Value 
Abiraterone-prednisone, Secondary end points 
not reached 


Median time to opiate use for cancer-related pain — mo NR 23.7 0.69 (0.57-0.83) 
Median time to initiation of cytotoxic chemotherapy — mo 168 0.58 (0.49-0.69) 


Median time to decline in ECOG performance score by 109 0.82 (0.71-0.94) 
21 point — mo 


Median time to PSA progression — mot 0.49 (0.42-0.57) 


Prednisone alone, 27.2 mo Exploratory end points§ 


g 
$ 
2 
z 
“ 
Ẹ 
v 
6 


No. of Events 


Abiraterone-prednisone: 147 Median time to functional-status decline measured 0.78 (0.66-0.92) 
Prednisone alone: 186 as FACT-P total score — mo} 


Median time to increase in pain— mof 0.82 (0.67-1.00) 


Patients with decline of 250% in PSA level — %** 2.59 (2.19-3.05) f+ 
Patients with a RECIST response — %tt 

Months Defined objective response 2.27 (1.59-3.25)¢t 
Stable disease 


Progressive disease 


MASSACHUSETTS. MASSACHUSETTS. 
GENERAL HOSPITAL GENERAL HOSPITAL 


Ryan et al. N Engl J Med 2013; 368: 138-148. CANCER CENTER Ryan et al. N Engl J Med 2013; 368: 138-148. CANCER CENTER 


Improved Overall Survival 
+ 5/19/04: docetaxel 


+ 4/29/10: sipuleucel-T ongoing ADT. 
+ 6/17/10: cabazitaxel (post-docetaxel) prior docetaxel 
+ 4/28/11: abiraterone (post-docetaxel) N=1199 rarebo 


7 N=399 
«8/31/12: enzalutamide (post-docetaxel) 


+ 12/10/12: abiraterone (pre-docetaxel) 
+ 5/15/13: radium-223 dichloride Primary endpoint: OS 


9/10/14: enzalutamide (pre-docetaxel) Secondary endpoints: PSA response, RECIST response, QOL, 
+ 5/23/17: pembrolizumab for MSI-H or dMMR time to progression, radiographic PFS, time to 15t SRE 


MASSACHUSETTS. MASSACHUSETTS, 
GENERAL HOSPITAL GENERAL HOSPITAL 


. Enzalutamide 160mg PO QD 
Men with 
mCRPC, N=800 


CANCER CENTER Scher et al. N Engl J Med 2012; 367: 1187-1197. CANCER CENTER 
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Table 2 Secondary End Points Related to Response and Disease Progression.° 
A Overall Survival Enzalutamide Placebo Hazard Ratio 
tnd pt Rae — 
109 Hazard ratio, 0.63 (95% CI, 0.53-0.75) Confirmed PSA decine 


Patients with 21 postbaseline PSA assessment 


a P<0.001 [ 37% reduction in risk of death no (8) mo =m 


80. PSA response — no,/total no. (36) 


70. Decline 250% from baseline 395/791 (54) sma 
B line 290% from baseline f 
a Enzalutamide A Decline 290% from baseli i791 @s) 3/3300) 
Softtissue objective response 

1 8.4mos Patients with measurable disease — no. (%) 446 (56) 208 (52) 

50. = Complete or partial objective response — no. 129/446 (29) 8/208 (4) 
total no. (%) 

40. 
13.6mos FACT.P quality oftife responset 

Patients with 21 postbaseline assessment —no. $) 6S1) 257 (64) 

Quality-o.ife response — no. frotal no. (6) 291/651 (43) 47/287 018) 
Progression indicators 


Overall Survival (%) 


Time to PSA progression — me 025 020-030) |< 
Median s 
sxa sss 

2 15 18 21 24 peinner pene repere 

Months — = 
sxa s294 


MASSACHUSETTS Time to first skeletalrelated event — mo 069 057-034) |< MASSACHUSETTS 
GENERAL HOSPITAL Median vey GENERAL HOSPITAL 


Scher et al. N Engl J Med 2012; 367: 1187-1197. CANCER CENTER ssa mes CANCER CENTER 


| Table 3. adverse Events, According to Grade. 


Adverse Event Enzalutamide (N=800) Placebo (N=399) Another option that extends survival after docetaxel 
Any Grade Grade =3 Any Grade Grade =3 

number of patients (percent) 
=l Adverse event 785 (98) 362 (45) 390 (98) 212 (53) 
Any serious adverse event 268 (34) 227 (28) 154 (39) 134 (34) 


Might there be a benefit when given before docetaxel 
Discomiouationoving to averse event ae vo 3909280) 
Adverse event leading to death zo ao no uny chemotherapy? 


Frequent adverse events more common with 
enzalutamide* 


ales ry ae SA + PREVAIL (Phase 3, randomized controlled trial in chemo- 
Diarrhea mme) 90) 70 (18) TE naïve patients) a 

Hot flash 162 (20) o 41 (10) o 

Musculoskeletal pain 109 (14) sn) 40 (10) 1 (<1) 
Headache 93 (12) 6 (<1) 22 (6) 


Clinically significant adverse events 
Cardiac disorder 
Any 496) 70 
Myocardial infarction 21) 261) 
Abnormality on liver-function testing sa 3) 


Seizure 5 (<) 5 (<1) 


| MASSACHUSETTS. MASSACHUSETTS. 
GENERAL HOSPITAL GENERAL HOSPITAL 


Scher et al. N Eng! J Med 2012; 367: 1187-1197. CANCER CENTER CANCER CENTER 


Hazard ratio, 0.19 (95% Cl, 0.15-0.23 


P<0.001 | 81% reduction in risk of radiographic 
progression or death at 12 mos 


Men with Enzalutamide 160mg PO QD 


mCRPC, Neare 
ongoing ADT, —> 
no docetaxel 


Placebo 
N=1717 N=845 


Eńzalutamide| 65% 


Median: NR 


Survival (%) 


Primary endpoint: OS, radiographic PFS 


Radiographic Progression-free 


= N 
ooo 
+11 


Secondary endpoints: PSA response, soft tissue response, QOL 


o 


Months 


MASSACHUSETTS MASSACHUSETTS 
GENERAL HOSPITAL GENERAL HOSPITAL 


Beer et al. N Engl J Med 2014; 371: 424-433. CANCER CENTER Beer et al. N Engl J Med 2014; 371: 424-433. CANCER CENTER 
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ee Enzalutamide 
Placebo 


32.4mos 


30.2mos | 


Overall Survival (%) 


204 Hazard ratio, 0.71 (95% CI, 0.60-0.84) 
104 —P<0,001 | 29% reduction in risk of death 


(O a as o O A OE SO O S E E 
0 3 9 12 15 18 21 24 27 30 33 
Months 


CESA 
CSE HOSPI 
Beer et al. N Engl J Med 2014; 371: 424-433. CANCER CENTER 


An intravenous radiation treatment 


Mechanism 
+ A radioisotope containing an a-emitting nuclide 


+ Targets bone metastases with high-energy œ radiation of 
extremely short range that spares bone marrow, limiting 
toxic effects 


For patients with bone-only or bone-dominant disease 


Logistics: monthly infusions x 6 months 
B® cess HOSPITAL 


CANCER CENTER 


Overall Survival 


100 Hazard ratio, 0.70 (95% Cl, 0.58-0.83) 


P<0.001 


Survival (%) 


Placebo 
(median overall 
survival, 11.3 mo) 


EN OEBE E E NE EE AET O, EE EA a, 
6 9 12 15 18 21 24 27 30 33 36 39 
Months since Randomization 


No. at Risk 
Radium-223 614 578 504 369 274 178 105 60 41 18 00 
Placebo 307 288 228 157 103 67 39 24 14 10 
g MASSACHUSETTS 
GENERAL HOSPITAL 
i DANCER CENTER 
ParkeP afk BtedpWabriditiiieclA0tSy IGAN Baa erence. c c 
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Improved Overall Survival 


5/19/04: docetaxel 

4/29/10: sipuleucel-T 

6/17/10: cabazitaxel (post-docetaxel) 
4/28/11: abiraterone (post-docetaxel) 
8/31/12: enzalutamide (post-docetaxel) 
12/10/12: abiraterone (pre-docetaxel) 


5/15/13: radium-223 dichloride 


9/10/14: enzalutamide (pre-docetaxel) 
5/23/17: pembrolizumab for MSI-H or (MMR 


MASSACHUSETTS. 
GENERAL HOSPITAL 


(CANCER CENTER 


symptomatic mCRPC, 
ongoing ADT, 
2 2 bone mets, 

no known visceral mets 


Men with Radium-223 Chloride 
50kBaq/kg IV monthly x 6 mos 
N=614 


Randomize 


Placebo (saline) 


+ docetaxel N=307 


N=921 


Primary endpoint: OS 


Secondary endpoints: time to first symptomatic skeletal event, 
various biochemical endpoints 


MASSACHUSETTS 
Parker et al. N Eng! J Med 2013; 369: 213-223. CANCER CENTER 


Time to First Symptomatic Skeletal Event 


100 Hazard ratio, 0.66 (95% CI, 0.52-0.83) 
90: . P<0,001 
Q Radium-223 
h (median time to first symptomatic 
Maa Skeletal event, 15.6 mo) 
~ 
Placebo 
(median time to fìrst symptomatic 
skeletal event, 9.8 mo) 


Patients without Symptomatic 
Skeletal Event (%) 


Months since Randomization 


No. at Risk 
Radium-223 6l4 496 342 199 129 63 31 
Placebo 307 211 117 56 36 20 


MASSACHUSETTS 
GENERAL HOSPITAL 


Parker et al. N Engl J Med 2013; 369: 213-223. CANCER CENTER 


Copyright © Oakstone Publishing, LLC, 2018. All Rights Reserved. 


Agent(s) improvement 
Mitoxantrone + hydrocortisone en f Improved Overall Survival 
Hydrocortisone 
Docetaxel/estramustine IIG + 5/19/04: docetaxel 
Mit i i 

loreanne, 4/29/10: sipuleucel-T 


Docetaxel-Naive | Docetaxel/prednisone q3wk 
Docstarol/prednisone qiwk 2.4mo 6/17/10: cabazitaxel (post-docetaxel) 
Mitoxantrone/prednisone q3wk ; 

Abiraterone acetate/prednisone 4/28/11: abiraterone (post-docetaxel) 


Placebo/prednisone 4.4mo 0.01 
si 8/31/12: enzalutamide (post-docetaxel) 
ipuleucel-T 


Placebo AUTRA ES 12/10/12: abi 
+/- Docetaxel : abiraterone (pre-docetaxel) 
Radium-223 chloride 


Placebo 2.8mo | 0.00086 5/15/13: radium-223 dichloride 


Cabazitaxel/prednisone 


Mitoxantrone/prednisone 2.4mo | <0.0001 9/10/14: enzalutamide (pre-docetaxel) 


Docetaxel- | Abiraterone acetate/prednisone Sonos SA37. pembrolizumab for MS-H or OMNIA 
pretreated Prednisone © . 


MASSACHUSETTS, 


Enzalutamide B® CENERALE HOSPITAL 
4.8mo | <0.001 CANCER CENTER 


Placebo 


4/2017 7/2017 Localized cancer Recurrent or metastatic cancer 


<Castration-sensitive 


ide* Docetaxel 
A Apalutamide’ 
Castration (ADT) 
Surgery or = = 
radiation Abiraterone 


Enzalutamide 


Ultimately opted for enzalutamide 
but progressed quickly and is 
now on docetaxel 


Radium-223 
Salvage RT 


+ hormones 


Tumor Burden / PSA 


MASSACHUSETTS MASSACHUSETTS 
GENERAL HOSPITAL GENERAL HOSPITAL 


(CANCER CENTER (CANCER CENTER 


Outstanding questions 
With so many drugs, what is the optimal sequence? 
What do we know about resistance to therapies? 


Can we identify cellular changes (genetic or other) that may 
explain more aggressive cancer behavior in black patients? 


+ What is the role for immunotherapy? Who benefits? 


Outstanding needs 


+ Predictive biomarkers for aggressive disease, treatment 
response, intermediate endpoints 


New imaging techniques 


MASSACHUSETTS. 
GENERAL HOSPITAL 


CANCER CENTER 
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USC Institute of Urology 


e Relevant Disclosures: 


None 


Urinary Diversion 


Sia Daneshmand, M.D. 


Director of Urologic Oncology 
USC Institute of Urologic Oncology 


Urinary Diversion at USC USC SEER Data 


Likelihood of continent diversion: (multivariate analysis) 


2 ; 5 3 > * Inversely associated with 
Orthotopic diversion is arguably the gold = older age 


standard — African American race 
— higher comorbidity index 


e Every patient undergoing radical cystectomy is z eee 
— male sex 


considered for an orthotopic diversion, except — higher education level 


when one or more contraindications apply. — year of surgery 
— academic and NCI-designated cancer centers 


— high-volume providers 


Frequency of urinary diversion by continent 
reconstruction versus ileal conduit in selected series 


AUTHOR YEARS SERIES CONT IC OTHER** 
ae 1987- Univ. Southern o 0%, 
Stein et al (2001) 997 “alifornia 93% 7% 
Technical 
N Ha Age Univ., Dresden, | 36.8% | 57.9% 
Germany 
Kouba et al 2004- Univ. North 
(2007) 2005 Carolina 
Jrology and 
Gonheim et al 1970- Nephrology 
(2008) 2000 Ctr., Mansoura, 
Egypt 
Daneshmand > 2004- Oregon Health 
(2009) i 2008 _| & Science Univ 
ationwide. 
Gore et al (2006) pie Medicare, 19.9% 
SEER 
1998- Nationwide. 
2005 HCUP-NIS 


Trends in continent diversion in the US from 2004-2013 


Chart Area 


33% | 67% 


% of diversions 


64% 
2004 2005 2006 2007 2008 2009 2010 2011 2012 


m Continent diversion (%) 17.6 17.7 16.4 16.6 153 136 124 119 121 


Year of Diagnosis 


Gore et al (2008) 


14.3% 


Form the National Cancer Database (NCDB) 


603 


Copyright © Oakstone Publishing, LLC, 2018. All Rights Reserved. 


UROLOGIC 
ONCOLOGY 


Urologic Oncology: Seminars and Original Investigations 29 (2011) 473-475 


News and topics 


Factors influencing the choice of 3 Choosing the right urinary diversion: Patient’s choice or surgeon’s 
B UI urinary diversion in patients undergoing inclination? 
J | radical cystectomy 
Matt S. Ashley and Siamak Daneshmand 


Section of Urologic Oncology, Oregon Health & Science University, Portland, OR, USA 
Accepted for publication 6 November 2009 


E.C Skinner, M.D. 


e Of the 149 patients eligible for a CUD, only nine (6%) chose to “At least 2/3 of patients presenting for cystectomy are likely to be 
undergo ICUD for personal reasons reasonable candidates for some sort of continent urinary diversion. 


“The vast majority of patients will opt for a continent diversion if the 
pros and cons of each type of diversion are presented in a balanced 
manner 


e Proper patient selection and thorough, standardized 
preoperative counseling result in a higher rate of CUD 


Patient/Urinary Diversion Contraindications for Orthotopic USC 
Selection Neobladder 


* Advantages of Ileal Conduit Urinary Diversion De — Compromised renal function (Cr >1.8, Cr clearance >45) 
— Shorter operative time Sy < | — Severe hepatic dysfunction 
— Ease of care by others — Compromised intestinal function 
— Easier to learn — Positive urethral margin 
— Mental impairment 
* Disadvantages — Pre-existing incontinence 
— Pelvic radiation (increased complications) 
— Recurrent urethral stricture disease 


— Requirement of external appliance 
— Impairment of body image 
— Hernia 


dnl sels — AGE NOT CONTRAINDICTION!! 
— Skin irritation 


Renal Function USC 


B Winters, J Cai, S Daneshmand. Short-term change in renal function in patients 
undergoing continent vs. noncontinent urinary diversions. UroToday Int J, 2013 


Renal Function 


e 168 total cases 
— 44 - Ileal conduit 
— 109 - Studer orthotopic ileal neobladder 
— 15 - Continent cutaneous diversion 


e right colon pouch via Monti or appendico- 
umbilicostomy 


Average Age d å p<0.001 


Mean pre-op eGFR s é p<0.001 


Preexisting RI (58) 24 (41%) 34 (59%) 


Mean pre-op eGFR with 41 48.5 
Renal insufficiency 


Conduit Continent 


Mean f/u for all 17.5 19.9 


e Pre-existing renal insufficiency (RI) vs. normal: 


Median f/u for all 16 months (range 3-60) 


— 58 — with insufficiency (eGFR < 60 ml/min) 
— 110 — normal 


B Winters, J Cai, S Daneshmand. Short-term change in renal function in patients 
B Winters, J Cai, S Daneshmand. Short-term change in renal function in patients undergoing continent vs. noncontinent urinary diversions. UroToday Int J, 2013 


undergoing continent vs. noncontinent urinary diversions. UroToday Int J, 2013 
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All Patients (168) 


eGFR (ml/min) 


m pre-operative 


post-operative 


Bicarbonate (mmol/L) 


m pre-operative 


post-operative 


p=0.41 


p=0.18 


Pre-op renal insufficiency (58) 


USC 


eGFR (ml/min) 


m pre-operative 


E post-operative 


Bicarbonate (mmol/L) 


m pre-operative 


© post-operative 


p=0.49 


p=0.13 


26.8 
59.6 263 5 389 I 


Conduit Continent Conduit Continent 


Conduit Continent Conduit Continent 


B Winters, J Cai, S Daneshmand. Short-term change in renal function in patients 
undergoing continent vs. noncontinent urinary diversions. UroToday Int J, 2013 


B Winters, J Cai, S Daneshmand. Short-term change in renal function in patients 
undergoing continent vs. noncontinent urinary diversions. UroToday Int J, 2013 


Orthotopic Urinary Diversion 


« Most common orthotopic diversions: 
e Studer pouch 
e Hautmann pouch 


Modified Studer Pouch Folding Pouch 
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Urethral 
Anastamosis 


Afferent Limb | E 


Hautmann Pouch 


Hautmann Pouch 
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Neobladder-urethral 
anastamosis 


Hautmann Pouch 


Reddy Pouch 
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Reddy Pouch 


Padua (VIP) Pouch 


Padua (VIP) Pouch 
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Reddy Pouch 


Padua (VIP) Pouch 


Padua (VIP) Pouch 


4% 


a 
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Padua (VIP) Pouch Neobladder Video USC 


https://www. youtube.com/watch?v=olqiQqYv9FI 


USC Institute of Urology 


Patient/Urinary Diversion Complication and Reoperation Rates 
Selection with Orthotopic Neobladders 


Authors/Year No.of Mean Heal Early late Hypercontinence 
Patients FollowUp Neobladder Complication Complication at 1 year (%) 


its ” . 
The “Truth” regarding (months) Type Rate/Reoperation  Rate/Reoperatio 
7 (%/%) n (%/%) 
e Continence Rates Hautmann et 57 Hautmann 39/26 32/30 4 
* Complication Rates ae 
; Steven et 32 (Median) Kock 24/15 37/32 33 (at 3 years) 

e Reoperation Rates al./2000 
Abol-Enein et 38 Hautmann 15/NR 10/NR 3 (all female) 
al./2001 
Lee et 20 Studer 14/NR 29/NR 9 
al./2003 93/Hautma 

nn 37 


Stein et 33 (Median) T-Pou 30/3 32/15 25 (20% of men, 
al./2004 43% of women) 


Studer et 32 (Median) Studer 32/7 55/28 3 
al./2006 


NR: Not reported 


In the Literature.... 


Prospective Evaluation of Continence Following Radical of HE JOURNAL 


Cystectomy and Orthotopic Urinary Diversion Using a “UROLOGY | 


No. of |Mean Follow Up| Ileal Neobladde: Validated Questionnaire = 


Authors/Year | Patients (months) Type 


Method of Data Collectio 


Thomas G. Clifford, Swar H. Shah, Soroush T. Bazargani, Gus Miranda, 
Hautmann et al. Jie Cai, Kevin Wayne, Hooman Djaladat, Anne K. Schuckman and Siamak Daneshmand* 


11999 


Steven et al. 
2000 
|Abol-Enein et al. 
2001 


Lee et al. 20 Studer (93) 
2003 Hautmann (37) 
Stein et al. 
2004 
Studer et al. 
2006 


363 57 Hautmann Retrospective 


166 32 (Median) Kock Retrospective 


344 38 Hautmann Retrospective 


Mailed questionnaire to patients 12 or months after 
surgery 


Retrospective 


33 (Median) T-Pouch Retrospective 


68% response rate 
32 (Median) Studer Retrospective 


Patient reported (vs. mostly surgeon assessed studies) 
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Pad Usage Form 


ae ee Results 


Doru 


Forms collected from patients followed in the clinic from 
August 2012 to October 2014 


Patients underwent RC between 2000 and 2014 


— 1545 patients 


153 male patients with available questionnaires 
284 pad usage questionnaires were collected 


243 interval distinct questionnaires were defined 


Patients Reporting Continence 
after Orthotopic Neobladder 


e Overall catheterization rate in the cohort was 13% 


ae e Median time to catheterization was 15.9 months 


90% 
80% 
10% ‘ 

Daytime 
60% 
m Nighttime 
50% 


jja Both 
30% 
20% 
10% 
0% m 


<3 months 3-6 months 6-12 months 12-18 months 18-36 months >36 months 
Months Since Surgery 


g 
g 
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§ 
k 
& 
is} 
3D 
ti 
= 
8 
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E 
ó 
2 
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Ë 
g 
5 
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Orthotopic Diversion- female 


b Urine control awake 


so 


ORIGINAL ARTICLE 


Cae 
World Journal of z Frequent arppang T 

d Doccana cre rennet EER 
Urology miopa eae dE 


[O Tota contro 


Urinary functional outcomes in female neobladder patients 


Georg Bartsch + Siamak Daneshmand + 
mw 


Donald G. Skinner + id F. Penson Leaking urine asleep 
— Leaking urine awake 


zor 


G Bartsch, S Daneshmand, E Skinner, S Sumeet, DG Skinner, DF Penson 
Urinary functional outcomes in female neobladder patients. World J Urol. 2014 (32):221-228 
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Orthotopic Diversion- female 


Frequency of Catheterization Patients Catheterizing 


Onset of Hypercontinence Catheter Dependent Patients 


nas 


wom 6 mens between 6 ana 12 ‘er 12 menins yes 
meres 


G Bartsch, S Daneshmand, E Skinner, S Sumeet, DG Skinner, DF Penson 


Urinary functional outcomes in female neobladder patients. World J Urol. 2014 (32):221-228 


‘AUTHOR TYPE OF MEAN  MORTAUT 
RESERVOI AGE (yr) ¥(%) eOMSTIEAT 
R EARLY OA) 


stendetal go 7 


Teum z2 
(Studer) 


Teum, 
serous- 
lined 
extramura 
I tunnel 


Serous- 
lined 
extramura 
lureter 


Meum 20 n= 
(Studer or | 56 for dependen 
Tpouch) | continenc toniCto 
e results) void) 


6139% 


T pouch 
45% 


lem |131 7 x 58 
(Hautman 
n) 


NA 31 


Teum 6205% 
(Studer or dependen 
T pouch) toniCto 
void) 


“Complications reported related to urinary diversion; definitions vary by report. 
+Continence results from validated patient-completed questionnaires. 


IC, intermittent catheterization to empty neobladder: NA, not available from report. 


Quality of Life Studies 
on Urinary Diversion 


e Extensive literature, generally low scientific 
quality 


e Published evidence 
— No difference in QOL when comparing: 
* Continent cutaneous and conduit 
* Neobladder and conduit 
* Continent cutaneous and neobladder 
* Neobladder, continent cutaneous, and conduit 


— Difficult study design 
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Functional outcomes 
in women 


Functional outcomes in women undergoing RC and orthoto 


3 12 on 
NR NR 
1w a NR 


NR. not reported: “Percentage of patients reporting ce both during the day and review and patient questionnaire. 


RK Lee, HA Enein,W Artibani, B Bochner, G Dalbagni, S Daneshmand, Y Fradet, RE Hautmann, CT Lee, SP. Lerner, A Pycha, 
KD Sievert, A Stenzl, G Thalmannt, SF. Shariat. Urinary diversion after radical cystectomy for bladder cancer: 
options, patient selection, and outcomes. BJU Int 2014; 113: 11-23. 


USC 


Ileal Conduit Outcomes 


Madersbacher et al. (J Urol 2003, 169:985-90) 
Retrospective analysis 382 patients who underwent ileal conduit urinary diversion 
Minimum follow-up 5 years 
Mean follow-up >8 years 


Long term conduit-related complication rate: 66% 
11% required reoperation 
Most common complications (2.2 mean complications/patient) 
* Renal 27% 
* Stomal 24% 
* Bowel 24% 
+ Infection 23% 
Uretero-ileal/conduit fibrosis 14% 


rinary Diversion 
Selection 


USC 


Patient must ultimately weigh the given 
risks and benefits based on: 


— Lifestyle 
— Motivation 
— Priorities 
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RQOL studies since 2000 Summary 
S36 re [zooo United states Lower mental QOL scores 1n IC patients compared to population 
sr lse [2000 [japan No difierences detected between groups Patient/Urinary Diversion Selection 
koncara 02 [2000 faust Higher QOL scares in NB patients : . : no g ; : 
SF-36 +informalquestonnaire fas [2002 [japan No differences detected in general HRQOL — Provide patient with realistic expectations by informing 
D ze 100 [2002 United States [Marginally higher HRQOL scores detected in NB group them of continence and complication expectations 
Proto EORTC-GOLC30 mioma ]308 |2003 Greece Urinary and sexual function Impairments present following 
Feito ystectomy but no HRQOL differences between groups 
acre s foo [lapan Tower bod imagE scores amang lel conde patients n : 
sc aas [207 [unted Sates Dereased urinary HAQOL amane NB group Evidence does not support use of mechanical bowel prep 
EorTCaLa-c30 78 [2007 lapan No significant difference between IC and NB (Limited evidence in the urologic literature) 
r36 73 [zoos aly No diference between IC and NB, but physical, emotional and 
skal QOL scores Below population norm 
torrera smso ; EAEN 
EAE ae ee EAE Only </=24 hr dose of prophylactic antibiotics necessary 
swis 
cr 224 pow United States [No difference between IC and NB groups Intra-operative stenting of uretero-intestinal anastomosis 
koncara sa [2012 [Germany [Higher HRQOL scores among NE ws. 1C patients g e 
+ EoRTc-aLo-eum30 likely beneficial 
orrc-a1a-c30 ps fos Tay No HRGOL differences among female patients 
f EORTC-aL.BiMB0,FACT-8L 
aava sa fo fearas No HRGOL ferences between ICand NE groups 
ORTC-aLa-c30 164 pora nda General HRQOL better in NB group compared to IC group 
a za [os [china No diference in long term HRQOL between IC and NE 


Necessity of Mechanical USC 
Bowel Prep 


Necessity of Nasogastric USC 
Tube 


* Guenaga et al. Cochrane Database of Systematic Reviews 2005, Issue 1 


Inman et al. J Urol (2003); 170:1888-1891 


— Retrospective evaluation of 420 patients undergoing 
radical cystectomy and urinary diversion, NGT placed 
at discretion of surgeon 


Systematic review involving 9 trials, 1592 patients to determine effectiveness and safety 
of prophylactic mechanical bowel prep in elective colorectal surgery 


No evidence to show mechanical bowel prep reduces anastomotic leak 


No difference in 
Mortality 
Morbidity 
Peritonitis 
Re-operation 
Surgical site infection 


— Patients without NGT: 
* Significantly shorter time to first flatus 


e Significantly shorter duration of hospitalization 
Some evidence to suggest mechanical bowel prep may increase rate of anastomotic 


leakage and wound complications e No increased risk of ileus, bowel obstruction, wound 


dehiscence, anastomotic leak, or aspiration pneumonia 


ERAS following radical cystectomy USC 


andaime alate Peri-operative management protocol 


P 
R 


-24-hr perioperative E 
antibiotic 
Home IV hydration p 


Prophylactic 
biesies E -Pre-Cx educational class 


- Oral sodium Carbohydrate loading 
-No NGT bicarbonate at time No bowel prep 
Nausea of discharge -Alvimopan 


Evidence-based protocol in perioperative care of patients who undergo cystectomy 
and urinary diversion. 


Goals 


&Vomiting No epidural 
prophylaxis 
Alvimopan 
- Neostigmine 
- H; blocker and PPI 
Early enteral 
feeding 
= Non-narcotic pain 
control 


Primary: 
Decrease LOS without increasing readmission rate. 
Minimize early complications. 


Secondary: 
Improve patient experience 
Decrease ileus rate 
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Smaller incision 
Less bowel manipulation and efficient and expeditious surgery 
Minimization of blood loss and transfusion 


Consistency 


“super extended PLND” 


Active pain control 


1. 


2. 


3. 


Non-narcotic analgesia initiated intraoperatively. 
Opioids for breakthrough pain 


Instillation of local anesthetic catheters at incision sites. 
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SWOG $1011 “Extended Lymph node 
dissection” 


Preservation of gastrointestinal function 


Carbohydrate loading. 
Pharmacological prophylaxis of postoperative nausea or vomiting 
Avoidance of NG tubes 


Avoidance of bowel preparation 


Enforced early enteral feeding- “cystectomy” diet on POD#1 
Liberal use of laxatives. 


Alvimopan 


Enhanced Recovery Protocol after Radical Cystectomy off HE JOURNAL 
for Bladder Cancer UROLOGY 


Siamak Daneshmand,*,t Hamed Ahmadi, Anne K. Schuckman, Anirban P. Mitra, 
Jie Cai, Gus Miranda and Hooman Djaladat 

From the Institute of Urology, Norris Comprehensive Cancer Center and Department of Pathology and Contor for Personalized 
Medicine (APM), University of Southern Cablornia, Los Angoles, California 


Hospital Stay 


E ERAS Patients Historical Cohort 


NUMBER OF PATIENTS 


3.4 5 6 7 8 9 10 N 12 13 14 15 16 17 18 20 23 26 
LENGTH OF HOSPITAL STAY (days) 
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USC ERAS (Updated results) 


USC-ERAS 
Patients Open RC 
(2012-2014) 


STAR trial 
(2002-2009) 


No. (M/F) 377 (169/52) 484 (411/73) 


USC modern era 
(2003-2009) 


557 (433/124) 


Age 69 (31-90) 


Neoadjuvant chemo 98 (35%) 


ONB: 173 (62%) 
Diversion type CCD: 14 (7%) 
IC: 75 (34%) 


ONB: 448 (80%) 
CCD: 23 (5%) 
IC: 85 (15%) 


EBL (median) 400 cc 


Median time to BM (d) 


Median LOS (d) 


Postoperative Pain Management after Radical Cystectomy: 
Comparing Traditional versus Enhanced Recovery Protocol 


Pathway 


Weichen Xu, Siamak Daneshmand, Soroush T. Bazargani, Jie Cai, 


Gus Miranda, Anne K. Schuckman and Hooman Djaladat* 


From the Institute of Urology, Norris Comprehensive Cancer Center, University of Southern California, Los Angeles, California 


ERAS 


i Traditional | 


p-value 


Total number of patients 124 
Median age (years) 71 
Female sex (%) 27 (21.8) 
Charlson comorbidity index (number of pts) 


56 
27 
41 
Pathologic organ confined cancer (%) 79 (63.7) 
Median surgery length (min) 350 
Median estimated blood loss (mL) 


81 
70 
18 (22.2) 


39 
20 
23 

52 (64.2) 
360 
600 


1 
0.2 
0.0001 


Length of hospital stay (day) 
Mean morphine equivalent use (mg/day) 


8 
20.67 


<0.0001 
<0.0001 


Total morphine equivalent use (mg) 
Mean pain VAS score/ day 
Postoperative Ileus (%) 


102.48 
1.14 
18 (22.2) 


<0.0001 
<0.0001 
0.0028 


ovember ZUI5 


Table 1. Gl-related complications in patients on 
ERAS protocol vs. matched non-ERAS 


ERAS 
patients 
(n=145) 
| 30-day GI complication rate (%) 19 (13) 
Tleus/pSBO (%) 10(7) 
| Intractable nausea/vomiting (%) 46) 
Intractable diarrhea (%) 1(<1) 
| Intractable constipation (%) ICI) 
C. Diff diarrhea (%) 3Q) 
| 30-day readmission rate due to GI 2 (10) 
| complication (%) 


Non-ERAS P value 
controls 

(n=144) 

4027) 

3423) 

30) 

1(<1) 


1(<1) 


26) 


Figure 1. Comparison between ERAS patients 
and controls with regard to (A) Time to first flatus 


(B) Time to first bowel movement . 


| 
4 
| 
+ 
| 
| 
| 
| 
| 
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| ERAS | Controls p-value 


132 (78.1%) 
64 (37.9%) 
50 (29.6%) 


14.2% 
11.8% 
7.7% 
32.0% 
11.8% 
4.1% 
21.3% 
17.2% 
1.2% 
25.4% 
13.0% 
4.1% 


9.3% 
20.4% 
9.3% 
41.7% 
13.9% 
4.6% 
33.3% 
23.1% 
1.9% 
17.6% 
7.4% 
4.6% 
86 (79.6%) 
38 (35.2%) 
29 (26.9%) 


USC ERAS 
Complications/Readmissions 


Readmission rate (30 days) 


Dehydration 
UTI 
Postoperative ileus 


USC-ERAS 
(2012-2014) 


44 (20%) 


18 (8.6%) 
20 (9%) 
7 (2.3%) 


0.22 
0.05 
0.21 

0.10 
0.62 
0.85 
0.03 
0.22 
0.65 
0.13 
0.14 
0.85 
0.76 
0.65 
0.62 


STAR trial 
(2002-2009) 


107 (22.1%) 


Complication (30 days) 


130 (59%) 


271 (56%) 


Major complications Clavien (3-5) 


33 (15%) 


USC Institute of Urology 


Continent Cutaneous Diversion 
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Patient/Urinary Diversion Continent Cutaneous USC 
Selection Diversion 


e Advantages of continent cutaneous urinary diversion e Indications 


— High total (day and night) continence rate — Urinary Incontinence 


— Immediate continence — Urethral stricture 


— No need for external appliance — Positive urethral margin 


* Disadvantages of a continent cutaneous urinary — ? Prior Pelvic Radiation 


diversion 


— Need for regular catheterization 
— Risk for reoperation for complications 


Continence Mechanism l SC Continence Rates with Continent Cutaneous Urinary Diversions 


Authors . | Mean Urinary Daytime and Nighttime 
Follow Up | Diversion continence (%) 

(mos) Type 
Bihrle R 30 Indiana 94 
(minimum) 


e Ileocecal Valve (Indiana Pouch) 


e Tapered Ileum Stein et 33 pan 


Daneshmand 


Wiesner et al. 95 Mainz 
I/Right 


¢ Appendix (buried in subserosal tunnel) Colon 


Holmes et al. Indiana 


Webster et al. Florida 


Continence and Complications with l ISC X 
Complication Rates with Continent Cutaneous Urinary Diversion Continent Cutaneous Urinary Diversion 


Authors z Follow Up | Urinary Complication Stomal 
(mos) Diversion Requiring Complications (% e H 

Type Surgical of total patients) Conti nence 
Intervention (%) 


— Complete Continence: 72-100% 


Bihrle R 30 Indiana 18 
(minimum) 


Stein et 33 (mean) | Penn e Complications Requiring Reoperation 
Daneshmand 
— 18-52% 
I/Right 


Colon — Primarily stomal revisions, ureteral revisions, and 
Holmes et al. Indiana pouch stones 


Wiesner et al. 95 (mean) | Mainz 


Webster et al. Florida 
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Right Colon Pouch Right Colon Pouch 


Appendix 


ight Colic Artery 


Cecum 


Right Colon Pouch Right Colon Pouch 


25cm segment of right colon isolated Isolated segment of bowel for pouch 


Right Colon Pouch Right Colon Pouch 


Appendiceal tip cut to allow 12-16F Catheter Two-layered hand sewn ileo-colic anastamosis 
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Appendix embedded in trough of 
cecum created by incising 
seromuscular layer of taenia 


Right Colon Pouch 


Afferent 
limb 


lleo-cecal valve serves as anti-reflux 
mechanism 


Right Colon Pouch 
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Right Colon Pouch 


Colon opened toward cecum 


Right Colon Pouch 


Colon folded on itself and sewn in 2 layers 


Right Colon Pouch 
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Reconstructive Urology 


ed - Reconstructive Urology ed 
Application of the Yang-Monti UROLOGY @ Application of the Yang-Monti UROLOGY @ 
Channel in Adult Continent Cutaneous Channel in Adult Continent Cutaneous 

Urinary Diversion Urinary Diversion 


Matthew Wegner, Aaron Bayi, ad Sionsak Dansehoserss Matthew Wagner, Aaron Bayne, and Siamak Daneshmand 


Figure 2. (A) The location of antimesentery incision dic- 
tates location of mesentery on the created neoappendix. (B) 
Transverse orientation of ileum. (C) Doubletayer closure 
with running absorbable suture over a 12-16F catheter. 


Figure 1. Isolation of the 25 cm of right colon with preser- 
vation of right colic artery. A 2 to 3-cm portion of ileum is 
used for Yang-Monti channel creation. 


Reconstructive Urology 


Radical cystectomy 30 d complications 
Application of the Yang-Monti UROLOGY ® j i 
Channel in Adult Continent Cutaneous ———— About half are related to diversion 


Urinary Diversion 


Matthew Wagner, Aaron Bayne, and Siamak Daneshmand 


Anastomotic Leak 
Urine leak lleus/SBO 
Obstruction 


Wound/pelvic 
abscess 
Pyelonephritis 


Pulmonar Renal- 
metabolic 


Cardiac 


o achieve the ideal 5:1 tunnel length to channel diameter ratio. 


Bowel Complications 


OUTLINE 


e Early diversion-related complications management 
— GI complications 
— Urine leak 
— Pelvic abscess, infected lymphocele 
— UTI/sepsis 


Most common early complication 
Most are not serious but are aggravating 
Can minimize with ERAS techniques 


Diarrhea/constipation/nausea 
— manage with OTC meds 
— rule out C.Diff if diarrhea persists > 2 d 
— may cause dehydration — require support/readmission 


e Management of late complications by diversion 
type 
— Ureteroileal strictures 
— Parastomal hernia 


Bowel anastomosis leak 1-2% 


— often subtle, difficult to diagnose 
may lead to fistula, pelvic abscess, ureteral obstruction 
Can avoid with careful technique 
percutaneous drains, bowel rest 


rarely need to re-operate except for severe leak, rectal injury or 
refractory SBO 


— Pouch stones 
— Incontinence 
— Difficulty catheterization/stoma stenosis 
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Urinary 


Siamak Daneshmand 


E i 
i 4° Thank you ! 
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Medical Management and 
Phenotyping BPH / LUTS Patients 


Steven A. Kaplan, M.D. 
Professor of Urology 
Icahn School of Medicine at Mount Sinai 
Director, Benign Urologic Health 
Mount Sinai Health System 


St aes ree 
>i. Metabolic gy 
A Disorders © 


A 


The Economist: The Shape of Things to Come, December 13-19, 2003 


ag, LLC, 2018. All Rights Reserved. 


Disclosure: 


Dr. Kaplan has nothing to disclose. 


Male Pelvic Health 
New Terminology, New Concepts, 
Better Choices 
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No Data 


Significance of obesity and the 
metabolic syndrome 


Obesity Trends* Among U.S. Adults 


(*BMI 230, or ~ 30 Ibs. overweight for 5’ 4” person) 


<10% | 10%-14% 


Source: Behavioral Risk Factor Surveillance System, CDC. 
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Obesity Trends* Among U.S. Adults Obesity Trends* Among U.S. Adults 
BRFSS, 1991 BRFSS, 1997 
(*BMI 230, or ~ 30 Ibs. overweight for 5’ 4” person) (*BMI 230, or ~ 30 Ibs. overweight for 5’ 4” person) 


No Data <10% E 10%-14% p 15%-19%4 


No Data <10% E 10%-14% ts%-19% | =z 


Source: Behavioral Risk Factor Surveillance System, CDC. Source: Behavioral Risk Factor Surveillance System, CDC. 


Obesity Trends* Among U.S. Adults Obesity Trends* Among U.S. Adults 
BRFSS, 2001 BRFSS, 2005 
(*BMI 230, or ~ 30 Ibs. overweight for 5’ 4” person) (*BMI 230, or ~ 30 Ibs. overweight for 5’ 4” person) 


No Data [] <10% [H10%-14% fis-19% [7] 20%-24% [fl 225% 


No Data[ ] 10% | | 10%-14% fi 15%-19%[] 20%-24% 25%-29% E 230% 


Source: Behavioral Risk Factor Surveillance System, CDC. Source: Behavioral Risk Factor Surveillance System, CDC. 


State-specific Prevalence of Obesity* Among State-specific Prevalence of Obesity* Among 
U.S. Adults, by Race/Ethnicity, 2006-2008 U.S. Adults, by Race/Ethnicity, 2006-2008 


White non-Hispanic 
Black non-Hispanic 


*BMI 230 (— No sufficient sample** [= <20 = 20-24 
=m 25-29 m 30-34 =m 35+ 


*BMI 230 (— No sufficient sample** ===) <20 = 20-24 
=m 25—29 =m 30-4 m 35+ 
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Obesity Trends* Among U.S. Adults 
BRFSS, 1990, 2000, 2010 


(*BMI 230, or about 30 Ibs. overweight for 5’ 4” person) 
2000 


State-specific Prevalence of Obesity* Among 
U.S. Adults, by Race/Ethnicity, 2006-2008 


1990 


Hispanic 


NoDatal | <10 jio- fl) 152-192 |] 209-249 M) 252-20% 220%, 


(*BMI 230) œ Ne sufficient sample** [= <20 > 20-24 
Ga 25—29 m 0-4 m 35+ 


Source: Behavioral Risk Factor Surveillance System, CDC. 


Prevalence* of Self-Reported Obesity Among U.S. Adults 
by State and Territory, BRFSS, 2013 


*Prevalence estimates reflect BRFSS methodological changes started in 2011. These estimates should not be 
compared to prevalence estimates before 2011. 


Knee Replacements Almost Doubled in a Decade 
The rate of total knee replacements among Americans 45 and older 


Mtoe ven EE women 


£ 
F 
e 


2010 


Bloomberg @ 


Geum T- 


15%-<20% [] 20%-<25% [_] 25%-<30% [M] 30%-<35%ii] |235% 


Source: Behavioral Risk Factor Surveillance System, CDC. 


Treatments for LUTS, BPH, BOO Male LUTS 


= Watchful waiting’? = Surgicenter/ 
= Medical therapy2? hospital-based treatment?? ee A 7 2 
— Phytotherapy — TURP (transurethral resection Identification of Patient Profile 
f the prostate; gold standard) 
— o-adrenoreceptor (AR) blockers s bpa at 2 
— 5-a reductase inhibitors = Hoa sc incision of Who has BPH? 
= Asiae “i = Open: surgery:(prostateciorny) —Who should be treated? 
ae err ne Ar ap irena -What is the optimal treatment for each 
— Combination terapy electrovaporization ablation of p 
= Office-based treatment? the prostate) patient? 
— TUMT (transurethral microwave 
thermotherapy) Phytotherapy 


a-adrenoreceptor (AR) blockers 


— TUNA (transurethral needle ablation) s a reductase Inhibitors 
— Botulinum toxin type A injection Antimuscarinic agents 
— Experimental treatments PDE — 5 inhibitors 


Combination therapy 


Chatelain C et al. In: Chatelain C et al, eds. Benign Prostatic Hyperplasia. Plyn 


2001;519-534. 
2. McConnell JD et al. Benign Prostatic Hyperplasia: Diagnosis and Treatment. B| 
Care Policy and Research; 1994. AHCPR Publication No. 94-0582. 
3. Dreikorn K et al. In: Chatelain C et al, eds. Benign Prostatic Hyperplasia, Plymouth, UK: Healt aration Ltd; 


2001:479-511. 
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Conditions or diseases behind symptoms 


æ Pharmacological Options 
BREY SA. 
OAB/ T rgeting the bladder 


deti : PEF 
early Antimuscarinics 
— Symptom control of OAB (storage) 


prostatitis 


detrusor 
underactivity 


ureteral 
stone 


bladder 
tumour 


component of LUTS involuntary 


bladder contractions 


PDES5 inhibitors (prostate + bladder?) 


Targeting the prostate 
a-blockers 


— Symptom control by relaxation of 
prostatic and urethral tissue 


5-ARIs 
— Long-term symptom control and 


prevention of disease progression by 
prostatic tissue shrinkage 


y 


neurogenic 
bladder 
dysfunction 


urethral 
stricture 


bladder 
stone 
foreign 
body 


BPE: benign prostatic enlargement; 
BOO: bladder outlet obstruction; 
OAB: overactive bladder; UTI: urinary tract infection 


Oelke M et al. Management of Male LUTS. European Association of Urology. 2012 
[www.uroweb.org/gls/pdf/12_Male_LUTS_LR%20May%209th%202012. pdf] 


Oelke M et al. Management of Male LUTS. European Association of Urology. 2012 
[www.uroweb.org/gls/pdf/12_Male_LUTS_LR%20May%209th%202012. pdf] 


5-ARIs: 5a-reductase inhibitors; 
OAB: overactive bladder 


Treatment Algorithm Male LUTS: Drugs E — 
a-Blockers for Treatment of BPH a 


Most commonly used and effective medical therapy 
for treating LUTS secondary to BPH' 


Prevents clinical symptomatic progression of BPH’ 
Efficacious? 

Well tolerated 

Reduce the cost of medical therapy? 


Edu/Lifestyle 


with or without 


Add muscarinic 
receptor antagonist 
ty /lifestyle + continue with 5-ARI Muscarinic receptor 

Edu/Lifestyle + a,-AR antagonist antagonist 


Edu/Lifestyle 
with or without 


Edu/Lifestyle 


Watchful waiting with or without 


Edu/Lifestyle 
with or without 


Desmopressin 


1. IMS HEALTH NPA 2008. 
2. McConnell JD et al. N Eng! J Med. 2003;349;2387-2398. 
3. Naslund M et al. Am J Manag Care. 2007;13(suppl 1):S17-S22. 


Adrenoreceptor (AR) Subtypes 


Efficacy of alpha1 - blocker 


Total IPSS 
Omax 


Onset of action 


| 35 - 40% a 
1 20 - 25% 
Rapid (days) 


Prostate volume - 


oF 


B 
=e 
B, B2 


Long-term risk of AUR or BPH-related surgery 


q2 
F 


A, Q2 Qc Aap 


AUR: acute urinary retention; 

BPH: benign prostatic hyperplasia; 

IPSS: International Prostate Symptom Score; 
Qmax: Maximum urinary flow rate 


Qia ig Ap 


Oelke M et al. Management of Male LUTS. European Association of Urology. 2012 ——— 5 
[www.uroweb.org/gls/pdf/12_Male_LUTS_LR%20May%209th%202012.pdf] 4 f amg 
(Siladosin) capsules 
Adapted from Roehrborn CG, Schwinn DA. J Urol. 2004;171:1029-1035. 
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a, Adrenoreceptor Distribution & Function Assumptions in 1990s Driving 
Development of a-Blockers for BPH 


Efficacy Adverse Events 
Q44 prostate smooth muscle Qg vascular smooth muscle 


E 


aia 


Primary subtype expressed Primary subtype expressed Primary subtype expressed 
in the prostate. Regulates in the bladder, spinal cord, in the blood vessels in 
contraction of the smooth and nasal passages. response to postural 
muscle in the prostate, Thought to play a role in redistribution of blood 
bladder base and neck, bladder symptoms. volume.47 

urethra, seminal vesicles, Regulates nasal secretions. 


and vas deferens.1-5 


1. Schwinn DA, et al. Int J Urol. 2008;15:193-199. 


2. Kaplan SA. Urology. 2004;63:428-434. 5. Carbone DJ, et al. int J Impotence Res. 2003;15:299-306. 
3. Nasu K, et al. Br J Pharmacol. 1996;119:797-803. 6. Stafford-Smith M, et al. Can J Anesth. 2007;54:549-555. p a 
4. Murata S, etal. J Urol. 2000;164:578-583. 7. Townsend SA, et al. Hypertension. 2004;44:776-782. Roehrborn CG, Schwinn DA. J Urol. 2004;171:1029-1035. 


New Concepts in Drug SESE . 


Development of a-Blockers a-Adrenergic Selectivity of BPH Drugs 


SSS SS a] 


Prostate Spinal Cord Detrusor Vessels 


BOO 


1, ARs in bladder neck and prostate 


YV LUTS 
a44 in bladder neck and prostate smooth muscle 
Q4p in bladder 
qp in sensory afferents and central nervous system 


Study Type Assessment 


Pharmacologic Receptor binding studies 


Relative potency for inhibiting 
Uroselectivity prostate vs vascular smooth 
muscle (in vitro studies) 


Efficacy vs adverse events 


Clinical in RCT 


\ vascular interaction 
yp in blood vessels 


Roehrborn CG, Schwinn DA. J Urol. 2004;171:1029-1035. RCT, randomized, controlled trial. 
Schwinn DA, Roehrborn CG. Int J Urol. 2008;15:193-199. 


Pharmacologic Selectivity Profiles of a-Blockers.4 


a,-Blocker a,-Receptor Selectivity 


Doxazosin‘ Cia = Gp = Mp Alpha-blocker Competitive 
Terazosin' Cha = Cin iie Efficacy Review 
Alfuzosin‘ Q44 = Ap = 4g 
Tamsulosin1:2 Oia = Up > Ap 
Silodosin’ Oy, > yp > Cp 


Results based on in vitro data 


1. Schwinn DA, et al. Mayo Clin Proc. 2004;79:1423-1434. 
2. Kenny BA, et al. Br J Pharmacol. 1996;118:871-878. 
3. Akiyama K, et al. J Pharm Exp Ther. 1999;291:81-91. 


623 


5a-reductase inhibitors (SARIs) 


For long-term use in men with 
enlarged prostates 


Testosterone 


Exert an androgen effect on the 
prostate: 


Finasteride: inhibits 5a-reductase type 2 
only 


Dutasteride: inhibits 5a-reductase types 
1and2 
DHT-androgen 


Act to reduce serum DHT 
receptor complex 


concentrations 
— — 
T Cell Cell 
growth death 


Long half-life for dutasteride: 
Finasteride: 6-8 hours 


Dutasteride: 3-5 weeks 


Oelke M et al. Management of Male LUTS. European Association of Urology. 2012 


5AR1: 5a-reductase receptor 1; 
[www.uroweb.org/gls/pdf/12_Male_LUTS_LR%20May%209th%202012. pdf] 


5AR2: 5a-reductase receptor 2; DHT: dihydrotestosterone 


A 5 Year Study Of 5- Alpha Reductase Inhibitors In 
Men With Benign Prostatic Hyperplasia: Finasteride 
Has Equal Efficacy And Prostate Volume Reduction 
But Has Less Sexual Side Effects And Breast 
Enlargement Than Dutasteride 


Steven A. Kaplan, Doreen E. Chung, 
Richard K. Lee, Scott Melamed, 


Alexis E. Te 


Weill Cornell Medical College 
Cornell University 


IZ 
5 m +5 Sexual Adverse Events 
Nd, 


Finasteride Dutasteride 
Parameter 


Chanae in IIFF 


v Significantly higher in dutasteride 
group (p < 0.01) 


ey ye 


Decreased libido 


enlargement 


AA 
Dutasteride Reduces Symptoms 4: 


Pooled Results from Three Randomized, Placebo-controlled, 2-year Clinical Studies 
with 2-year Open-label Extension Phase with AVODART 0.5 mg daily 


Time (months) 
6 12 24 36 


Mean AUA-SI score 
change from baseline 


Double-blind 
Phase 
(n=1180) 


Open-label 
Phase 


*P < 0.001 between treatment groups 


tP < 0.001 vs month 24 
Debruyne F, et al. Eur Urol. 2004;46:488-94, 


K Finasteride Versus Dutasteride 
SS Results 


Finasteride Dutasteride 


(817) (813) 
Prostate Volume 


Qmax @ 12M 1.7 ml/sec 2.0 ml/sec 


NO DIFFERENCE BETWEEN THE TWO GROUPS 


Parameter 


Efficacy 5ARIs 


Clinical effects are observed after a minimum treatment 
period of 6-12 months; therefore, long-term treatment 
necessary 


After 2—4 years of treatment, IPSS is reduced by ~15-30% 
and prostate size ẹ by 20-30% 


Symptom reduction (IPSS) is dependent on prostate size at 
treatment initiation 


In men with prostate sizes <30-40 ml efficacy is comparable 
with placebo 


OelkeM et al. Management of Male LUTS. European Association of Urology. 2012 


IPSS: International Prostate Symptom Score [www.uroweb.org/gls/pdf/12_Male_LUTS_LR%20May%209th%202012. pdf] 


» Symptom (IPSS) reduction with 5-ARIs depends on: 


- Baseline PSA values >4.4 ug/l > fastest symptom 
relief 


- Prostate volume >58 ml significant J IPSS 
compared with smaller prostate volumes 


e Reduce the risk of urinary retention or need-for- 
surgery 


OelkeM et al. Management of Male LUTS. European Association of Urology. 2012 


IPSS: International Prostate Symptom Score [www.uroweb.org/gls/pdf/12_Male_LUTS_LR%20May%209th%202012. pdf] 
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Recommended Tests: 
1. Validated questionnaire 


Male 


Evidence of BOO 


(OAB) 4- F reh ae oe (ENE) —_ Discuss Rx options 
r outlet Flow rate recording /( ) Share decision 
4. Postvoid residual check z 
Additional optional tests: 
herapy 
| MIST or surgical 
s: Reassurance r intervention 
nual follow up Medical Therapy 
ra + 
Mixed OAB Mixed BOO F 
and BOO and ED Larger gland 
maiS dem ya ' Higher PSA 
Antimuscarinics PDES inhibitor SI 
and Alone or with i Alpha blocker + 
Alpha blocker Alpha blocker Al 5 alpha red inhibitor 
[ Success: Reassurance and annual follow up l 


CombAT IPSS 
Adjusted mean change from baseline (LOCF) 


Adjusted mean change from baseline 
in IPSȘ + standard error 


0.0 s 


H p < 0.001 Combination versus Tamsulosin | 
-1.0 | 
p < 0.001 Combination versus Dutasteride 


-2.0 
-3.0 


-4.0 5 
5.0 
-6.0 
-7.0 


-8.0 
Baseline 3 12 15 18 21 24 27 


Study month 


=E= Combination (n = 1610) 


=$ - Dutasteride (n = 1623) 


Tamsulosin (n = 1611) 
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Male-LU+S-Ater-Basie-Manacaenrent 

Recommended Tests: 

1. Validated questionnaire m 

2. Frequency volume charts (FVC Evidence of BOO 
(OAB) Eo A p i uv TEER o -= Discuss Rx options 
r outlet B Laid ue E recor ing ( ) Share decision 

4. Postvoid residual check z 

Additional optional tests: 
herapy 
f MIST or surgical 
s: Reassurance x intervention 
nual follow up Medical Therapy 

ra + 
Mixed OAB Mixed BOO Predominant 
and BOO and ED BOO 
+ + + x~ 
Antimuscarinics PDE5 inhibitor Small gland Larger gland 
and Alone or with Low PSA Higher PSA 
Alpha blocker Alpha blocker Alpha blocker Alpha blocker + 
5 alpha red inhibitor 
| Success: Reassurance and annual follow up ] 


Doxazosin superior in 
terms of symptom 
progresssion 
prevention 


peg ey yy 


Percent with 


1.5 2.0 2.5 3.0 3.5 
Years from Randomization 
Finasteride céiihation 


4.0 4.5 


moians hN 


Muscarinic Receptor Antagonists 


Five muscarinic receptors have Iris/ciliary body 


been described (M,-M.) 


Lacrimal gland 


Salivary 


Expressed in the bladder, glands 
salivary glands, and synapses 


in the CNS 


M, and M, are most 


predominant in the bladder 
Stomach 
and oesophagus 


Only M, is involved in bladder 


contractility 

Colon 
Inhibition of muscarinic 
receptors reduce smooth cell 


conctractions of the bladder PERS 
(detrusor) 


Oelke M et al. Management of Male LUTS. European Association of Urology. 2012 
[www.uroweb.org/gls/pdf/12_Male_LUTS_LR%20May%209th%202012. pdf] 


Most Men with LUTS Have Both Storage Treatment with Tolterodine plus Tamsulosin 
and Voiding/Post-micturition Symptoms Resulted in Significant Treatment Benefit at Week 12 


Storage Voiding/Post- Benefit E No Benefit 
Symptomsinelate micturition 
tothe Bladder Symptoms Relate 
to the Prostate 


67% Slow stream 
of Men p Intermittency 
Experience Straining 
Symptoms of both Terminal dribble 
GAB and BPH j Post-micturition dribble 
Incomplete emptying 


Urgency, 
Frequency, 
Noctoria 
Urgency uninatry, 
incontinence 


Patients, % 


lOtherincontinence 


7 = T ; s i i Placebo Detrusitol® Tamsulosin Combination 
OAB is defined as urgency, with or without urgency incontinence, 


usually with frequency and nocturia (ICS 2002 definition). 


*P < .001 between-group comparisons. 
Irwin DE et al. Eur Urol. 2008;50:1306-1315. tP = .001 between-group comparisons. 


OAB = overactive bladder. Abrams P et al. Urology. 2003;61:37-49. +P < .05 between-group comparisons. Kaplan SA et al. JAMA. 2006;296:2319-2328. 


Treatment with Tolterodine plus Tamsulosin Summary for Patients with Small 
Significantly Reduced Frequency Prostates and Low Levels of PSA (cont) 
Change in Micturition Frequency per 24 Hours 


Week 0 Week 1 Week 6 Prostate Size <29 ml / PSA <1.3 ng/ml 


Tolterodine Tamsulosin Combination 
Frequency/24 hours +4/444 ++4/t4+ 
Daytime frequency +4+/44+ +44/44+ 
: creas ———————— ll ll poe Eee eats Sire E 
UUI ++/ +/ I+ 
Urgency episodes Le 
Urgency. severity! | Oe Aegis iin e E a a nee cae, 


IPSS total +/ 
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IPSS storage +++/++ +4/++ 
IPSS voiding 


IPSS QOL +/ 
® Placebo (n = 215, baseline: 11.86) Detrusitol® (n = 210, baseline: 11.79) 


Tamsulosin (n = 209, baseline: 12.1) E Combination (n = 217, baseline: 11.92) 


*P < 05 vs placebo. +++ P< 01; 
+P<.01 vs placebo. 


++P<.05; 
+P < ,001 vs placebo. Kaplan SA et al. JAMA. 2006;296:2319-2328. +.05<P<.1; vs. placebo. 


Summary for Patients with Large 
Prostates and High Levels of PSA (cont) 


Meta lysis: subgroup analysis of 582 men from 4 RCTs (phase III) evaluating the 


Prostate Size =29 ml / PSA 21.3 ng/ml efficacy and safety of solifenacin (12 weeks) in male OAB patients (n=2,848) 


Tolterodine Tamsulosin Combination 


+++/+++ 
„Frequency/24 hours asinine # urgency episodes 
Daytime frequency ++4/+4+ E a Es ; 


11.9 | Baseline 
„Night-time frequency cnet, 
Urgency episodes +4+/4+ 
Urgency severity tet ttt 
IPSS total ++4/+4+ 


-2.5** 
IPSS storage + +4+/+4+ 


-3.2** E Placebo (n=219) 
E Solifenacin 5 mg (n=121) 
Solifenacin 10 mg (n=242) 


Mean change from baseline/24h 


IPSS voiding +4/t++ ++/+ 


IPSS QOL +4/++ 
*P<0.05; **P <0.001 vs. placebo 


+++ P< 01; 
++ P< 05; van Kerrebroeck P et al. Eur Urol Suppl 2005; 4: 61 (abstract 233) 
+ .05< P< .1; vs placebo. : randomised controlled trial; OAB: overactive bladder Chapple CR et al. Int J Clin Pract 2006; 60: 959 - 966 


Oelke® Oelke® 


Antimuscarinics ONLY in Male LUTS PVR and Urinary Retention 


-Monotherapy Antimuscarinics- 


Trials Duration | Treatment Voiding Urgency 
weeks) Ge eea TRIAL Durai Treatment PVR Rentention 
[weeks] [ml] N % 
43 
25 43 o (0 


Kaplan et al. 25 Tolterodine 1 x 4mg/d -29.33 - -35.53 2b 


(2005) aree aa) Kaplan et al. 2005 Tolterodine 1x4 mg/d -22* 

T 12 nee 86 4 A 40 p 1b Roehrborn et al. 2006 12 Placebo 86 o o 
2006; Tolterodine 1x4 mg/d 1 1 E 
pees) Tolterodine 1 x 4mg/d 77 -12 z -71* z sherpa ud nel 13 

Kaplan et al. 2006 12 Placebo 374 2 o5 
Kaplan et al. 12 Placebo 374 -7.9 -17.6 - - 1b 
Tolterodine 1x4 mg/d 371 3 0.8 
(eTa) Tolterodine 1 x 4mg/d 371 -10.8 * -18.8 - - 
Kaplan et al. 2006 12 Placebo 215 -3.6 3 14 
Kaplan et al. A) Placebo 215 -13.5 -23.9 -13 -44.9 1b = 
(2006) Tolterodine 1x4 mg/d 210 $5.3 2 0.9 
Tolterodine 1 x 4mg/d 210 -16.5 -20.1 -85 * -54 
Dmochowski et al. 2007 12 Placebo 374 2 05 
Ae et 12 Placebo 374 -5.6 -17.6 z ia 1b Tokerodine A Meld 371 4 11 
Tolterodine 1 x4mg/d Ey oa ane a i Höfner et al. 2007 12 Tolterodine 1x4 mg/d 71 o 8 0.7 
Höfner et al. 12 Tolterodine 1 x 4mg/d 741 -20? -42.93 -100 -37.94 2b Chapple etal. 2009 12 Placebo 323 +41 6 19 
(2007) i - - 
Tolterodine 1x4 mg/d 329 +14.3 * 6 1.8 
Herschorn et al. 12 Placebo 124 -10.2 = 59.3 = 1b 
(2009) Herschorn et al. 2010 12 Placebo 124 1 0.8 
Fesoterodine 1 x 4mg/d 111 -13.2 * - -84.5 * - 
Fesoterodine 1x4 mg/d 120 +9.6** 1 0.8 
Fesoterodine 1 x 8mg/d 109 -15.9 * - -100 * - 
Fesoterodine 1x8 mg/d 114 +20.2** 6 5.3 
* P=0.023 
**P=0,035 
Oelke M et al. Management of Male LUTS. European Association of Urology. 2012 Adapted from Oelke M. UniMed Science. Hampel (Ed) 2009 pp84 - 97 
IPSS: International Prostate Symptom Score [www.uroweb.org/gls/pdf/12_Male_LUTS_LR%20May%209th%202012.pdf] PVR: post-void residual Herschorn S et al. Urology 2010: 75; 1149 - 55 
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Oelke® 


Other OAB Monotherapies Combination Therapy 


e a-blockers + muscarinic receptor antagonists: 
— No significant urodynamic changes in men 
— Inhibit both a-adrenoceptors and muscarinic 


cholinoreceptors 


— Symptom improvement at 50 mg dosage 


— Significant symptom improvement with improved 
erectile function 


— No urodynamic impact/effect/changes 
— Sounds like OAB Rx 


Nitti V et al, J Urol. 2013 Oct;190(4):1320-7. 
: Otsuki H, et al. Int Urol Nephrol. 2013 Feb;45(1):53-60. 
: Krauwinkel W et. Clin Ther. 2012 Oct;34(10):2144-60 
: Roehrborn CG et al,. J Urol. 2013 Oct 10022-5347(13)05757-1 
: Gacci M et. Res Rep Urol. 2013 Apr 6; 1 
6: Porst H,et al, J Sex Med. 2013 Aug;10(8):2044-52. Oelke M et al. Management of Male LUTS. European Association of Urology. 2012 


[www.uroweb.org/gls/pdf/12_Male_LUTS_LR%20May%209th%202012. pdf] 


Ff 
Oelke® Oelke® 


Addition of an antimuscarinic to an a,-blocker a,-blocker + Antimuscarinic 
improves persistent storage symptoms Trials ag aes Voiding 


(weeks) | (daily dose) frequency 


12-week, double-blind RCTs in men 240 or 45 yr with OAB symptoms after 24 w on a,-AR antagonist 


, a A Saito et al. 4 Tamsulosin 1 x 0.2 mg/d 59 -29.6 -22.5 
Qmax24 or 5 ml/s; PVR $200 ml (type of active agents differs between studies) (1999) 
Tamsulosin + propiverine 1 x 20 mg/d 75 -44.7 -44.43 
Lee etal. 8 Doxazosin 1 x 4 mg/d 67 -11.8 -37.5 -54.9 1b 
1 2 3 (2005) 
o N=409 N=652 N=398 Doxazosin + propiverine 1 x 20 mg/d 131 -27.5 -46.7 -50.7 
T 1 
7 Kaplan et al. 12 Placebo 215 135 -23.9 -44.9 1b 
05 92 ie 8.5 | Bo BB a,-AR antagonist + (eee) 
o -0,5 + ii -16. -20. - 
So placebo Tolterodine 1 x 4 mg/d 210 16.5 20.1 54 
5 z -1 4 Tamsulosin 1 x 0.4 mg/d 209 -16.9 -40.3 -64.9* 
ss 
n g 5 Tolterodine + ti losi xu) 27.1 * -39.9 * -66.4 * 
ES 154 E a,-AR antagonist + olterodine + tamsulosin 
2 2 , antimuscarinic agent as et 12 Tamsulosin 1 x 0.4 mg/d 209 a x -34.9 1b 
ES -2 4 i Tamsulosin + oxybutynin 1 x 10 mg/d 209 - - -51.9* 
g = 
Yun 35.4 Kaplan et al. 25 Tolterodine 1 x 4 mg/d 43 35.79 -29.34 -35.34 2b 
S 2 . (2005) 
= -3 4 P=0.037 Yang et al. 6 Tolterodine 2 x 2 mg/d 33 - - -35.7% 2b 
(2007) 
35 - P<0.01 a 
t Kaplan et al. 12 Tamsulosin 1 x 0.4 mg/d + placebo 195 “6.2 = -29 1b 
(2009) 
-4 -~ P<0.01 Tamsulosin 1 x 0.4 mg/d + solifenacin 5 mg/d 202 -9.1 - -31.8 
1 MacDiarmid SA et al. Mayo Clin Proc 2008; 83: 1002 - 1010 
2 Chapple C et al. Eur Urol 2009; 56: 534 - 543 Oelke M et al. Management of Male LUTS. European Association of Urology. 2012 
IPSS: International Prostate Symptom Score; RCT: randomised controlled trial; Selis a S EN 
nerna tional’ P OEE E E EEE PREET 3 Kaplan SA et al. J Urol 2009; 182: 2825 - 2830 IPSS: International Prostate Symptom Score [www.uroweb.org/gls/pdf/12_Male_LUTS_LR%20May%209th%202012.pdf] 


OAB: overactive bladder; PVR: post-void residual 


A 


Ikt: Riah Rasarvyeo 
Relative Risk of Acute Urinary Retention by 


Antimuscarinic Timing of Use, Duration, and 
Daily Dose* 


The Health Improvement Network (THIN) embar CUSTE 
Cases Controls 
Database: Focused Safety Study of Acute (n=1844)  (n=10,000) RRt 95% Cl 
Urinary Retention (AUR) in Men ise 
Konse 1706 (93) 9727 (97) 1 
Luis Alberto Garcia-Rodriguez, Elisa Martin-Merino, gai. H use oats isit p SDT 
Elvira Luján Massó-González, Claus G. Roehrborn SER ats 15 G 39 i 17 0.9-3.1 
Past use 29 (2) 80 (<1) 1.6 1.0-2.5 
Duration: Current use 
$30 days 38 (40) 22 (14) 8.3 4.8-14.2 
31 days-1 year 28 (30) 60 (39) 2.0 1.2-3.1 
>1 year 28 (30) 72 (47) 2.0 1.3-3.1 
Daily dose/indication: Current use 
Low/medium dose 84 (89) 138 (90) 2.8 2.1-3.8 
High dose urogenital 10 (11) 16 (10) 3.0 1.3-6.8 


*Percentages for timing of use are based on overall study cohort (1844 cases; 10,000 controls); percentages for duration 


This study was funded by Pfizer Inc and daily dose are based on the number of patients currently using antimuscarinics (94 cases, 154 controls). 
tRelative risk estimates were adjusted for age, calendar year, general practitioner visits, and oral antimuscarinic use. 
EE }§ 


eu 


European 
Association 
of Urology 
Antimuscarinic monotherapy 
Kaplan et al. 2005 25 Tolterodine 1x4 mg/d 43 0 
Roehrborn et al. 2006 2 Placebo 86 o o Muscarinic receptor antagonists might be considered in men with moderate- 1b B 
Tolterodine 1x4 mg/d 7 1 to-severe LUTS who have predominantly bladder storage symptoms 
Kopian ata: 2008 i Piacoa mA 2 os Caution is advised in men with bladder outlet obstruction 4 G 
Tolterodine 1x4 mg/d 371 3 
Kaplan et al. 2006 12 Placebo 215 -3.6 3 14 
Tolterodine 1x4 d 210 . ce . s 
reese! a Antimuscarinic + a,-blocker combination therapy 
Dmochowski et al. 2007 12 Placebo 374 2 0.5 
Tolterodine 4 mg/d 371 4 
Hofner stat 2008 2 EA un fl Combination treatment with a muscarinic receptor antagonist and an a,- 1b B 
ITB CGAL a (Raa ae Sau g ap blocker and might be considered in patients with moderate-to-severe LUTS if 
Teitaro Aney oy 6 symptom relief has been insufficient with monotherapy with either drug 
Herschorn et al. 2010 12 Placebo 124 1 0.8 A > 7 z 
Combination treatment should be used cautiously in men suspected of 2b B 
Fesoterodine 1x4 mg/d 120 1 A z 
having bladder outlet obstruction 
Fesoterodine 1x8 mg/d 114 6 
* P=0.023 
**P=0.035 
Adapted from Oelke M. UniMed Science. Hampel (Ed) 2009 pp84 - 97 Oelke M et al. Management of Male LUTS. European Association of Urology. 2012 
PVR: post-void residual Herschorn S et al. Urology 2010: 75; 1149 -55 [www.uroweb.org/gls/pdf/12_Male_LUTS_LR%20May%209th%202012.pdf] 


Options/Recommendations: 
Anticholinergics 


mad Mirabegron Primary Results 
hi Published in European Urology 


A 
= Option: 
Anticholinergic agents are appropriate 


alternatives for the management of LUTS/BPH in men 
without an elevated PVR and when LUTS are ‘gon, Patients wth Overt Madders Resa a 


Randomised European-Australian Phase 3 Trial Randomized Double-blind, Active-controlled Phase 3 Study 
to Assess 12-Month Safety and Efficacy of Mirabegron, 


predominantly irritative. a 5teatrnmapior Aon, in Overactive Bidder A anc of om arr nee ter 
= Recommendations: 


Prior to initiation of anticholinergic Rx, baseline 
PVR should be assessed. 

Anticholinergics should be used with caution in 
men with PVR>250-300 mL. 

Based on Panel consensus 


AUA GUIDELINES 
A Department within the Health Policy Division 


SYMPHONY 


BEYOND 


Evaluate the Efficacy, Safety 
and Tolerability of Mirabegron 
and Solifenacin Alone and in 
Combination for the Treatment 
of Overactive Bladder 


Evaluate the efficacy and safety 
of mirabegron compared to 
solifenacin in patients with OAB 
who are previously treated with 
another medicine but were not 


Change from baseline to EOT in 
mean number of micturitions/ 
24 hours 

Change from baseline to EOT in 
mean number of incontinence 
episodes/24 hours 


Change from baseline in the 
mean number of micturitions per 
24 hours, based on a 3-day 
micturition diary at Weeks 4, 8, 
and 12 


satisfied with that treatment 


Oelke® 


Plant Extracts 


e Phytotherapeutic agents are a heterogeneous group of plant 
extracts used to improve LUTS/BPH 


e Problematic because of different concentrations of active 
ingredient(s) in different brands of the same phytotherapeutic 
agent 


e Meta-analyses of extracts of the same plant are not justified and 
results of these analyses have to interpreted with caution 


e Further studies are necessary to adequately judge plant extracts 


3.4.6 | Recommendations 


The guidelines committee is unable to make specific recommendations about phytotherapy of male LUTS 
because of the heterogeneity of the products and the methodological problems associated with meta- 


analyses. 
Oelke M et al. Management of Male LUTS. European Association of Urology. 2012 
[www.uroweb.org/gls/pdf/12_Male_LUTS_LR%20May%209th%202012. pdf] 
Oelke® 
Efficacy PDES inhibitors 
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Oelke M et al. Management of Male LUTS. European Association of Urology. 2012 


IPSS: International Prostate Symptom Score; 
[www.uroweb.org/gls/pdf/12_Male_LUTS_LR%20May%209th%202012.pdf] 


Qmax: maximum urinary flow; QoL: quality of life 


Oelke® 


Plant Extracts 


‘Table 8: Trials with plant extracts in patients with BPH-LUTS (selection; in alphabetical order) 


Trials Duration | Treatment Pationts [Change in [Change in [PVR [LE 
(wooks) GI symptoms |Q,., fmt} 
GPSS) t | imi/s} 
Bach ooo) |52 piace ms |55 ns m ET) 
Cucubtapepo |as |era jns ns 
Prosta Fink fort) 
Barges etal (1905) | 24 iacebo, w0 |23 eE] mes [io Secale cereale 
8 Hyporsrooper = ton zas |as2t | asa 
hazam 
Kippel at ai (1907; | 20 Taceo = ET] a3 aa fe 
v Hypoxis rooperi s 62" +38° 75" 
(Rzuprostat™) 
Witetal moog | 12 placebo we [ase _|-ae® 2a” [ie 
Hyporis rooperi 
Wilt et al. (2002) +18 piaceto 1562 AR207° 25 -<132> |18 
(i Pygeum africanum 
(Gstostoro) 
Wilt et al. (2000) 12-24 placebo a AR24° -16 -144 1a Urtica radix 
an Secale corssie 
(Comiton™ 
Witera aoa) [245 [placebo as [ams |ne a Yaa 
0a Saranoa repens’ 
Sabel corriats 
Beneta esos |= placebo n for aa [as [w 
(19) Seronoarepens  |n2 |07 sos |as 
Canar etal E] Tnastende ss [ez az S w 
(1998) (20) ‘Serenos repees os ss e. Sabal serrulata 
Pamixon™) 
Dabrayne ata |57 tereucen a [aa T] 5 
(2002) (21) Saranoa repens 350 44 18 
Pomaon™) 
Schnader z piacan a [ar 78 = |e 
Rupben (2004) (14) Urtica dioica we | sz 230 5 
azoton uno™) 
Satarinajad (2005) |25 placebo me ‘fas wa g w 
ts) mea deica ss feo  |ss2s | a7 g 
Lopaticn at al z placebo 1 |a KE] E 6 Cucurbita pepo 
(2008) (16) Saba! corrulats 127 st 18 
Urtica doica 
(Prostatgutt™ forte) 
aaa = ce Cra [ xn aa 7a [ar 
Albrecht (1997) (17) Sabai corruata as |as +20 “102 
+ Unica 
(Prostatgutt™ forte) 


Oelke® 


‘Emerging’ Therapies 


e Phosphodiesterase 5 (PDES) inhibitors 
— Alone and in combination with a-blockers 


e Available drugs include 


Table 13: PDES inhibitors licensed in Europe for treating erectile dysfunction; key pharmacokinetic 


— Sildenafil properties and doses used in clinical trials 
— Tadalafil Drugs = tie Daily doses in clinical trials of patients 
P (hours) (hours) with male LUTS 
— Vardenafil — | sidenafi P 35 1x 25-100 ma 
(0.5-2) 
Tadalafil a 17.5 1x 2.5-20 mg 
(0.5-12) 
Vardenafil P 45 2x 10mg 
(0.5-2) 


e No PDES inhibitor is indicated for use in LUTS and use is still 
off-label 


BUT tadalafil has been approved in Europe since October 2012 


Oelke M et al. Management of Male LUTS. European Association of Urology. 2012 
[www.uroweb.org/gls/pdf/12_Male_LUTS_LR%20May%209th%202012. pdf] 
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Both Tadalafil and Tamsulosin Improve IPSS ... 


Baseline Week 1" Week 4 Week 12 (EP) 


0 1 1 1 


IPSS Total 
LS Mean Change 
from Baseline -1 


(LOCF) #values based on modified IPSS 


2 N *p<0.05 vs placebo (ANCOVA) 


-6 


-7 


Placebo ==Tadalafil 5mg 


= Tamsulosin 0.4 mg 


Oelke M et al. Eur Urol 2012; 61: 917 - 25 


29 


Age >65 
75 


è 


a 


S 


Pbo-adj. 
Mean 
change -2.0% 


pEndpgint 
D 


Mean Change in Total IPSS 
Score from Baseline to 


z Placebo Tad 2.5 mg 
Tad 5.0mg = Tad 10.0 mg 
Tad20mg # Change from baseline 


e 
8 


* p<0.05 vs. placebo 
+ p<0.001 vs. placebo 
Permutation test 
Confidential Information - E Lily & Company 


Relationship Between ED and LUTS es 
and the Role of PDES Inhibitors (tadalafil — placebo) 

uration Measure Mean SE (P-value) 

r Eree-flow Assessments: 


Peak Flow Rate 


Bladder Voiding Efficiency 


domain), 
Postvoid Residual Volume by Cath 
esaa >=0,001 
no history of Total Bladder Capacity 
a 003) 


Age 245, 
IPSS 212 
from BPH for 
6 mo, 
no history of 
ED required Peak Flow Rate -0.12 0.45 0.785 


Pressure-flow 
Assessments: PdetQmax -2.18 2.21 0.325 


Bladder Outlet Obstruction Index -1.983 2.54 0.448 


Bil, BPH Impact Index; GAQ, Global Assessment Question; PVR, postvoid residual; Qw maximum flow rate; QoL, quality of life. Kõhler TS, *Mean difference of change, SE, and p-value for difference between treatment group and placebo are from ANOVA based upon the 
McVary KT, Eur Urol. 2009;55(1):38-48. type II sum of squares approach, stratified by the 6 randomization strata (bladder outlet obstruction class 
by LUTS severity) J Urol 2010 Mar;183(3):1092-7 


ED History and x A 
No ED Historyt Sexually Active Baseline Week 12 
69 64 62 108 114 114 110 10 
, * Placebo 


Tad 2.5 mg 


ED versus no ED is not a useful Tad 5.0 mg 
proxy . IIEF scores needed ees 2 
E E m Chanae from 


Key Question: Does Improvement in Sexual 
Function Influence Patient Perception of 
Changes in IPSS? 


—— Placebo 
Tad 2.5 


par THEY KNOW Ted 50 
a ay THEY ARE ON Tad 20 


imp TADALAFIL _~ secnaa 
, ERECTILE FUNCTION 


0 A 


*Tadalafil 2.5 mg p=.001 at week 4, and p<.001 for Weeks 8 and 12; 
* p<.05 compared to placebo Tadalafil 5, 10, and 20 mg p<.001 for Weeks 4, 8, and 12 compared to placebo 


(ANCOVA analysis) (ANCOVA analysis) 
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from Baseline to Endpoint 


from Baseline to Endpoint 
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LS Mean Change in IIEF-EF Domain 


Mean Change in total IPSS Score 
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UTSouthwestern 
Medical Genter 


Efficacy and Safety of the Coadministration of Tadalafil Once Daily with Finasteride 
for 6 Months in Men with Lower Urinary Tract Symptoms and Prostatic 


Urology Department 


Primary and Secondary Outcomes 


Placebo Sildenafil 
(n=137) (n=129) Enlargement Secondary to Benign Prostatic Hyperplasia 
End of 


Men Who Claim They Have No Erectile 
Dysfunction Have Significant Improvement 


from a PDE -5 


ationship 


domain 


--@- PBO/FIN 
LsTD 


Therefore, Even Normal Men Were 
Unblinded: 
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12 
Weeks of Therapy 


THEY KNEW THEY WERE TAKING 
Fig Time course of LS mean change (SE) from baseline 
TADALFIL a baseline 201 for PBOFN, 204 for TADFIN, Double degge 


indicates p <0.001. 


*N=138 in the placebo group for the IIEF-EF domain. 
+P<0.0001 vs. placebo. 
+P=0.0112 vs. placebo. 
SEDITS data are end of treatment scores and included 138 men in the placebo group and 128 men in the sildenafil group. 


Shabsigh R. et al. Urology, 2010 Aug:76(2):373-9. 72 


Casabe, Roehrborn et al Vol. 191, 727-733, March 


3/11/2017 


UTSouthwestern 
Urology Department Medical Center 


Sexual Function in Men with Lower Urinary Tract Symptoms and 
Prostatic Enlargement Secondary to Benign Prostatic Hyperplasia: 
Results of a 6-Month, Randomized, Double-Blind, Placebo- Urology Department ursouthwestern 


Controlled Study of Tadalafil Coadministered with Finasteride SLL I MTEC SOUT CIO Sree) ca ale 
Prostatic Enlargement Secondary to Benign Prostatic Hyperplasia: 


Time course of least squares mean changes Results of a 6-Month, Randomized, Double-Blind, Placebo- 
(with standard errors) from baseline in ontrolled dy of Tadalafil Coadministered with Finasteride 
International Index of Erectile Function- A IEF Domains in Men With Baseline ED HEF Domains in Men Without Baseline ED 
Erectile Function domain (|IEF-EF) scores in 
sexually active men who did not have erectile 
dysfunction (ED) at baseline (N = 102 for 
tadalafil [TAD]/finasteride [FIN]; N = 104 for 
placebo [PBO]/FIN) compared with the 
results obtained for sexually active men with 
ED (N = 203 for TAD/FIN; N = 201 for PBO/FIN) 
om TAD/FIN resulted in significant 

improvements in IIEF-EF domain scores 
(compared with PBO/FIN) at all three 

—é— TADIFIN without ED postbaseline timepoints among men with 


baseline ED (P < 0.001 for all) and among Figure 3 Comparison of least squares mean changes from baseline to week 20 in IIT subdomain scores for: (A) men who 
i i were sexually active and had erectile dysfunction (ED) at baseline (N = 203 for tadalafil [TAD] finasteride [FIN]; N = 201 for 

< 
[remit cie ey vie bendine BOPATI placebo [PBOJ/FIN); (B) men who were sexually active but did not have ED at baseline (N= 102 for TAD/FIN; N= 104 for 


Wask ih FÀ at all three postbaseline timepoints). LS = PBO/FIN). IEF = International Index of Erectile Function; LS = least squares 
leeks of Therapy least squares; PBO/ FIN = placebo with FINN rreesulsultetedd iinn 


iccantant 


Jalal | Fis 
E Placebo / Finasteride E Placebo | Finasteride 


poson peo.004 
prosa 


0.002 
peaoor pooo peor È ua 
posos P 


«0.001 prooos pengar 


IIEF-EF: LS Mean Change (SE) from Baseline 
L5 Mean Change from Baseline to Week 26 


~-A- PBOIFIN without ED 


finasteride 5 mg once daily; SE = standard 
error; TAD/FIN = tadalafil 5 mg with 
finasteride 5 mg once daily 


Glina , Roehrborn et al J Sex Med 2015;12:129— 


an 


ni 
ma PDE — 5 Inhibitors / LUTS = 
J Thoughts g. ji Which Agent? 


= Mechanism of Action is well defined for a,- 


Adrenoceptor Antagonists Lots of factors 


© Specific findings assessed during evaluation 


= No widely accepted mechanism of action » Treatment preferences of the individual patient 
for PDE -5 » Ability of the treatment modality to change 
e Lots of theories assessed findings 
e ? bladder 


>. = a ; SS 
LORDU 
PNA Men’s Health 
DSA 


= Urologists have been playing small ball 


= Need to expand 
speed of onset e Advocacy 


efficacy e Preventive care 
e Holistic 
= Expand beyond prostate and sexual function 


Which Agent? 


What do patient and prescriber consider relevant? 


side effects 
quality of life 


disease progression 
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AUA Guidelines 2018: Lower Urinary Tract 
Symptoms Associated with Benign Prostatic 
Hyperplasia — Surgical Therapies 


Lori Lerner, MD 
Chief, Section of Urology 
Associate Professor of Urology 
VA Boston Healthcare System 
Boston University School of Medicine 


Learning Objective 


In bed, it's 6am | 
you close your eyes 
for 5minutes, it's 7:45 


Be able to differentiate 
between non medical 
=> QA therapeutic options for BPH 
Se and understand which 
eB procedures are appropriate 


& $ i : 

At work, it's 1:30 for which patients. 
Close your eyes 

E For 5minutes, it's 1:31. 


Purpose 


* The purpose of this revised guideline is to provide a useful 


reference on the effective evidence-based surgical 
management of male LUTS secondary to BPH (LUTS/BPH). 


* The strategies recommended in this document were derived 


from evidence-base processes and a multi-disciplinary panel 
(general urology, surgical urology, primary care, patient 
advocacy). 


* The most effective approach for a particular patient is best 


determined by shared decision making by the individual 
clinician and patient in the context of that patient’s history, 
values, and goals for treatment. 


imageworkshealthcare.wordpress.co 
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Disclosures 


e Lumenis, Inc — Preceptor, prior consultant 
* Boston Scientific — Preceptor, prior consultant 


All activities other than precepting HoLEP have been suspended 
during the duration of the Guidelines development/process 


Background 


* Benign prostatic hyperplasia (BPH) is a histologic diagnosis 
that refers to the proliferation of smooth muscle and 
epithelial cells within the prostatic transition zone. 


While several hypotheses exist, BPH is likely the result of a 
multifactorial process, the exact etiology of which is 
unknown. 


The prevalence and the severity of lower urinary tract 
symptoms (LUTS) in the aging male can be progressive and is 
an important diagnosis in the healthcare of patients and the 
welfare of society. 


Methodology 


¢ All modalities compared to TURP 


+ Whether or not this was best option is debatable, but guidelines 
should be taken within this context 


=P Meutiodology 


blished 
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Evaluation and 
Preoperative Testing 


Prostate Imaging 


2. Clinicians should consider assessment of prostate size and shape 
via abdominal or transrectal ultrasound, or cystoscopy, or by 
preexisting cross-sectional imaging (i.e. magnetic resonance 
imaging [MRI]/ computed tomography [CT]) prior to surgical 
intervention for LUTS attributed to BPH. (Clinical Principle) 


* Prostate size and morphology is important in the decision making process 
— eg, Intravesical lobe and ball-valving middle lobe predict poor outcomes 
+ DRE and PSA are rough indicators of prostate size 
— Reasonable to recommend imaging 
~ Abdominal or transrectal ultrasonography or cystoscopy 
~ Cross-sectional imaging using CT or MRI 


PVR Assessment 


3. Clinicians should perform a PVR assessment prior to surgical 
intervention for LUTS attributed to BPH. (Clinical Principle) 


e Multiple organizations include PVR 
measurement as part of the basic 
evaluation of LUTS 
Rising PVR can indicate medication 
failure and need for surgical intervention 
PVR does not seem to be a strong 
predictor of acute urinary retention 
— Clinically useful test that may drive 

management choices 
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AUA-Symptom Index 


1. Clinicians should take a medical history and utilize the AUA-Symptom 


Index (AUA-SI) and urinalysis in the initial evaluation of patients 
presenting with bothersome LUTS possibly attributed to BPH; select 
patients may also require post-void residual (PVR), uroflowmetry, or 
pressure flow studies. (Clinical Principle) 


* AUA-SI is a validated self-administered questionnaire, 
can provide information regarding the symptom burden 

* Urinalysis can help to rule out other causes of LUTS 

* Shared decision making approach should be used to 
guide the need for further evaluation and possible 
treatment 


Uroflowmetry 


4. Clinicians should consider uroflowmetry prior to surgical 
intervention for LUTS attributed to BPH. (Clinical Principle) 


* Generally accepted minimum threshold 
voided volume for adequate 
interpretation is 150 cc 
— Flow rate, shape of curve of voiding, 

duration 

e Underactive detrusor function 
— Bladder diverticulum 
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Pressure Flow Studies 


5. Clinicians should consider pressure flow studies prior to surgical 
intervention for LUTS attributed to BPH when diagnostic 
uncertainty exists. (Expert Opinion) 


A eco * “Most complete” means to determine the presence of 

H bladder outlet obstruction (BOO) with testing 

e Likelihood of obstruction is greatly increased in patients 
with a Qmax <10mL/s 
Large volume PVR weakly correlated with obstruction 
OAB symptoms and incontinence can be sequelae of 
obstruction or secondary to non-obstructive etiologies 
— Surgery in these individuals may not lead to meaningful 

improvement 


Surgery 


6. Surgery is recommended for patients who have renal insufficiency 
secondary to BPH, refractory urinary retention secondary to BPH, 
recurrent urinary tract infections (UTIs), recurrent bladder stones or gross 
hematuria due to BPH, and/or with LUTS attributed to BPH refractory to 
and/or unwilling to use other therapies. (Clinical Principle) 


e Rates of surgical interventions dropping 
— Those patients receiving surgery are generally older and have more medical 
comorbidities 
— Surgery is mainstay in men with refractory urinary retention thought 
secondary to BPH 


Transurethral Resection of the Prostate (TURP) 


8. TURP should be offered as a treatment option for men with LUTS 
attributed to BPH. (Moderate Recommendation; Evidence Level: 


Grade B) 
+ TURP is gold standard 
+ TURP helps to reduce urinary symptoms associated with BPH: 
— Frequent/urgent need to urinate 

Difficulty initiating urination 
Prolonged urination 
Nocturia 
Non-continuous urination 
Feeling of incomplete bladder emptying 
UTIs 
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Surgical Therapy 


=e = 


Bladder Diverticulum 


7. Clinicians should not perform surgery solely for the presence 
of an asymptomatic bladder diverticulum; however, evaluation 
for the presence of BOO should be considered. (Clinical 
Principle) 


e Indications for surgical intervention: recurrent UTI, 
recurrent bladder stones, progressive bladder 

\ dysfunction, and renal insufficiency secondary to 
progressive bladder dysfunction 

e Prior to surgery for bladder diverticulum, clinicians 
should perform assessment for BOO and treat as 
clinically indicated 


Cellulae_& 
\ 


Diverticulum 
_ Diverticul 


Approach to TURP 


9. Clinicians may use a monopolar or bipolar approach to TURP, 
depending on their expertise with these techniques. (Expert 
Opinion) 
* No significant differences in efficacy or effectiveness between monopolar and 
bipolar approaches 
e Safety differences: 
— Bipolar TURP reduces 
~ Incidence of TUR syndrome 
~ Catheterization time 


Length of stay 
Dilutional hyponatremia 
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Simple Prostatectomy 


10. Clinicians should consider open, laparoscopic or robotic assisted 
prostatectomy, depending on their expertise with these techniques, for 
patients with large prostates. (Moderate Recommendation; Evidence 
Level: Grade C) 


* Complications increase with increasing resection time and increasing resected 
tissue volume following monopolar TURP 
— Bipolar TURP extends safe duration of TURP and use for larger glands 
Open simple prostatectomy (OSP) compared to TURP 
— OSP: Greater maximum flow rate at 12 months 
Lower reoperation 
— No difference in blood transfusion needs 


Transurethral Vaporization of the Prostate (TUVP) 


12. Bipolar TUVP may be offered to patients for the treatment of LUTS 
attributed to BPH. (Conditional Recommendation; Evidence Level: 


Grade B) 


Multiple electrode types 
Metanalysis outcomes were similar in both groups 
— Long-term response to treatment based on varying 
definitions using the International Prostate Symptom 
Score (IPSS) 
Mean change in IPSS through 7 years 
Need for reoperation 
Urinary incontinence 
However, need for blood transfusion was lower for TUVP compared with 
TURP 


Prostatic Urethral Lift (PUL) 


14. Clinicians should consider PUL as an option for patients with LUTS 
attributed to BPH provided prostate volume <80g and verified absence of an 
obstructive middle lobe; however, patients should be informed that 
symptom reduction and flow rate improvement is less significant compared 
to TURP. (Moderate Recommendation; Evidence Level: Grade C) 


Response and safety favors TURP vs PUL 

IPSS goal reached 

— 91% with TURP 

— 73% with PUL 

Relative risk = 2.7 for serious and non-serious 
treatment-related harms 

Incontinence favors PUL vs TURP 

— 1.7% vs 17.1% 


www.jonathanwaginsmd.com 
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Transurethral Incision of the Prostate (TUIP) 


11. TUIP should be offered as an option for patients with prostates 
$30g for the surgical treatment of LUTS attributed to BPH. 
(Moderate Recommendation; Evidence Level: Grade B) 


e Used to treat small prostates (usually defined as <30g) 
e TUIP has lower rate of retrograde ejaculation, 

need for blood transfusion, compared to TURP 
* Procedure can be performed with “hot knife” or laser 
* ED in 8% with TUIP, 20% with TURP? 


1. Abd-El Kader O, et al. Afr J Urol 2012; 18: 29. 


Photoselective Vaporization of the Prostate (PVP) 


13. Clinicians should consider PVP as an option using 120W or 
180W platforms for patients for the treatment of LUTS attributed 
to BPH. (Moderate Recommendation; Evidence Level: Grade B) 


e Generally similar outcomes with regards to symptomatic, urinary 
improvement in LUTS/BPH and complication rates between TURP and PVP 
— Need continuous irrigation due to high temperatures that may develop 

+ PVP may be more efficacious for smaller volume prostates 
— Increased probability of intraoperative conversion to TURP for prostate 

volumes > 60 cc to 80 cc 

e Other laser technologies are either investigational or had results that were 

not considered sufficient or safe to recommend them for routine use 


PUL Preservation of Sexual Function 


15. PUL may be offered to eligible patients 
concerned with erectile and ejaculatory 
function for the treatment of with LUTS 
attributed to BPH. (Conditional 
Recommendation; Evidence Level: Grade C) 


* Sexual function of men with normal or moderate 
ED at baseline was unaffected, and those with 
severe ED reported modest improvement 
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Transurethral Microwave Therapy (TUMT) 


16. TUMT may be offered to 
patients with LUTS attributed 
to BPH; however, patients 
should be informed that 
surgical retreatment rates are 
higher compared to TURP. 
(Conditional Recommendation; 
Evidence Level: Grade C) 


http://bestmicrowave.hubspace.org/7847/microwave-surgery-for-prostate html 


Water Vapor Thermal Therapy and Sexual Function 


18. Water vapor thermal therapy may be offered to eligible patients who 
desire preservation of erectile and ejaculatory function. (Conditional 
Recommendation; Evidence Level: Grade C) 


* Short term: few harms occurred in the water vapor thermal therapy group 
between months 3 and 12 
— 2% experienced a decrease in ejaculatory volume 
Long-term: 
— No de novo ED was reported 
— No significant changes in IIEF-EF scores or ejaculatory functions 
— Bother associated with ejaculation was assessed was significantly improved at 
12 and 24 months following treatment 


Laser Enucleation 


20. Clinicians should consider holmium laser enucleation of the prostate 
(HoLEP) or thulium laser enucleation of the prostate (ThuLEP), depending 
on their expertise with either technique, as prostate size-independent 
suitable options for the treatment of LUTS attributed to BPH. (Moderate 


Recommendation; Evidence Level: Grade B) 


Superficial penetration, excellent coagulative properties 
Outcomes measures generally similar to TURP 

= Qnay reoperation, safety, post-surgical complications 

— Less need for blood transfusion with HoLEP or ThuLEP 
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Water Vapor Thermal Therapy 


17. Water vapor thermal therapy may be offered to patients with LUTS 
attributed to BPH provided prostate volume <80g; however, patients 
should be informed that evidence of efficacy, including longer-term 
retreatment rates, remains limited. (Conditional Recommendation; 
Evid Level: Grade C 
idence Level: Grade'c) e Improvement in I-PSS was 74% with water 
| vapor thermal therapy vs 31% with sham 
treatment 
e Serious AEs were similar between therapy and 
sham groups 
— Incidence of non-serious transient adverse 
events was significantly higher in the water 
vapor thermal therapy group (dysuria, 
hematuria, frequency and urgency, and UTI) 


Transurethral Needle Ablation (TUNA) 


19. TUNA is not recommended for the treatment of LUTS 
attributed to BPH. (Expert Opinion) 


TUNA reduces prostatic volume less than initially anticipated 

— BPH histologic architecture is likely replaced in part with scar 

Lack of peer-reviewed publications 

— Decreasing clinical relevance 

Attempts to identify favorable candidates for TUNA have been unsuccessful 


Prostate Artery Embolization (PAE) 


21. PAE is not recommended for the 
treatment of LUTS attributed to BPH 
outside the context of a clinical trial. 


(Expert Opinion) 
+ Newer, largely untested MIST for BPH 
e Available trial results present conflicting 
picture, relative to TURP 
— Small trials 
— No difference in outcomes, or TURP 
superiority. 


http://img.medscape.com/news/2015/nih_150312_prostatic_artery_embolization_800x600.jpg 
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Patients Receiving Anti-Coagulant Therapy 


22. HoLEP, PVP, and ThuLEP should be considered in patients who 
are at higher risk of bleeding, such as those on anti-coagulation 
drugs. (Expert Opinion) 


Medically oats 
* Need for a blood transfusion (either peri- or post-operatively) 
Complicated was significantly less likely with HoLEP and ThuLEP, 
K as compared to TURP 
Patients * Superficial penetration, shallow coagulation zones > 
* PVP is safe and effective for patients who continue ANTICOAGULANTS 
their anticoagulant/antiplatelet therapy ers 


Future Directions 


Disease Etiology 
* No good animal models available 


Management of Nocturia 
* unique symptom complex requiring special 
concern and judicious evaluation 


Future Directions Urodynamic Evaluation and Imaging 


New Therapeutic Options 
e Many new, promising options 


Treatment Failure 
Treatment Comparative Efficacy 
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Prostate Cancer Screening 


Kristen R. Scarpato, MD MPH 
August 8, 2018 


Objectives Outline 


At the conclusion of this presentation the 
participant should be able to: 
— Describe goals of screening 


— Understand the hist f PSA ing tool . 
eae te ore a O RETOS Impact of decreased PSA screening 
— Be familiar with non-PSA screening tools 


Prostate cancer statistics 
General screening principles 
PSA Screening 


; : Non-PSA Screening tools 
— Describe current recommendations for prostate 8 


cancer screening Current recommendations AUA, NCCN, 
USPSTF 


PROSTATE CANCER STATISTICS 
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Estimated Deaths 


11,386 

10,10 
9,060 
8.40 


=e SCREENING 


What is A Good Screening Test? What is PSA? 


Sensitive = Glycoprotein produced by epithelial cells of 


Specific prostate gland 
Non-invasive and safe 7 

aed Normally low levels in serum 
Detects a common condition 


Detects a harmful condition Trauma, infection, inflammation, malignancy 
Detects a condition that has an effective treatment, results in a larger amount of PSA in serum 


which works better in the pre-clinical phase than after 
the condition is clinically detected 


Cost-effective 
Benefits outweigh harms (PSA is not a cancer-specific marker) 


Adapted from James McKiernan of Columbia University 


Therefore, serves as a marker for prostate 
disease 


PSA Screening PSA Screening 


e PSA correlates with risk of prostate cancer 


¢ The Prostate Cancer Prevention Trial (PCPT) 
found that normal DRE and... 


° Early PSA era > screen all, treat all 
* Current > limit screening, limit treatment 


— PSA <4.0 > 15% had prostate cancer 
— PSA 4-10 > 30 - 35% had prostate cancer 
— PSA >10 > > 67% likelihood of prostate cancer. 


* Controversial! 
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PSA Screening Is PSA a Good Screening Test? 


Sensitivity at 4.0 ng/ml = 75% 
Specificity at 4.0 ng/ml = 25% 


Benefits Harms 

e Reduces risk of dying from e Overdiagnosis 
prostate cancer © Overtreatment Non-invasive and safe yes 

Detects acommon condition yes 

Detects a harmful condition yes (but also indolent ca) 

Detects a condition that has an effective treatment, 

which works better in the pre-clinical phase than after 

the condition is clinically detected yes (but debated) 

Cost-effective debated 

Benefits outweigh harms debated 


Adapted from James McKiernan of Columbia University 


e Increased cost 


Relationship to Incidence 


e Cancer incidence impacted by: 
— Risk factors (age, race, family history) 
— behaviors associated with risk 
— Medical practice >Screening 


e This is particularly relevant in prostate cancer 
where screening practices have changes based 
on USPSTF recommendations 


Males, by site 


‘Stomach 
=Colorectum 
Liver & intrahepatic bile duct 
Pancreas 
Lung & bronchus 
Prostate 
Leukemia 


Deaths per 100,000 males 


1970 1980 y 2000 2010 2015 


TRIAL DATA 


641 


Copyright © Oakstone Publishing, LLC, 2018. All Rights Reserved. 


f : : Mortality Results from a Randomized 
Randomized Screening Trials Prostate-Cancer Screening Trial 
* PLCO - no difference in prostate cancer First report from the PLCO - The US-based 


specific mortality with yearly PSA screening randomized screening trial 
76,693 men aged 55-74 


Routine screening > annual PSA and DRE 


Usual care > control group, patients could elect 
to screen 


* CAP —no difference in mortality with a single No reduction in PCa-specific mortality associated 
PSA screen with screening 


Median follow-up of 10 years 


e ERSPC - significant survival benefit from 
regular PSA screening 


Prostate, Lung, Colorectal, and Ovarian 
Cancer (PLCO) 


Significant flaws 
Prescreening with PSA in > 40% of the study 
subjects 


Contamination (by PSA testing) in 70% of the 
"unscreened" control cohort 


Screening and Prostate-Cancer Mortality 
in a Randomized European Study 


Reevaluating PSA Testing Rates in the PLCO Trial 


The European-based randomized screening 
trial (ERSPC) 


182,000 men aged 50-74 
Screening arm — PSA every 4 years 
Control arm — No PSA screening 


Reported statistically significant reduction in 
relative risk of death from prostate cancer and 
| decreased risk of developing metastatic 
N ENGL J MED 374;18 NEJM.ORG MAY 5, 2016 disease in screening group 
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Nelson-Aalen Cumulative Hazard 


Tror T 
012345678 9 1011121314 


Years since Randomization 


65,078 58,902 20,288 
80,101 73,534 23,758 


conctusions 
PSA-based screening reduced the rate of death from prostate cancer by 20% but was 
associated with a high risk of overdiagnosis. (Current Controlled Trials number, 
ISRCTN49127736.) 


European Randomized Study of 
Screening for Prostate Cancer (ERSPC) 


Some criticism... 


30% of control group underwent PSA 
screening 

— Contamination 

— Lower than PLCO 


Variable screening protocols 
Differences in PCa treatment 


JAMA. March 6,2018. Volume 319, Number 9 
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Screening and prostate cancer mortality: results of the 
European Randomised Study of Screening for Prostate 
Cancer (ERSPC) at 13 years of follow-up 


One prostate cancer death 
averted per 781 men 
invited for screening 


Relative risk reduction in 
prostate cancer mortality 
was 27%. 


Lancet 2014; 384: 2027-35 


Effect of a Low-Intensity PSA-Based Screening Intervention 
on Prostate Cancer Mortality 
The CAP Randomized Clinical Trial 


1° objective: to evaluate the effect of a single 
PSA screen and standard work up on PCSM 


— 2°: stage, grade, all-cause mortality 

Cluster RCT 

— 419,582 men, 2001 — 2009 

— 50-69 yrs (59) 

Invited to attend a single PSA testing clinic vs 
unscreened practice 

Median follow up 10 years 


Goteborg Trial 


PSA screening trial, randomized 

20, 000 men age 50 — 64 

— Screening: PSA every 2 years 

— Control: No PSA testing 

Medial follow up 14 years 

Screening significantly reduced the relative 
risk of death from prostate cancer and 
decreased risk of being diagnosed with 
metastases 
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789 Dn RB 
Time from randomisation (years) 


9333 8585 7746 
9345 8580 7755 


Goteborg Trial 


O 2 4 6 8 101216 1618 0 2 4 6 8 1012141618 
Years after randomization 


(Observed pea mortality — Expected pca mortality | 


¢ Organized screening reduces prostate cancer 
specific mortality 


USPSTF Recommendations 


* 2008: recommended against routine use of PSA 
testing (Grade D) in men ages 75 and older 

¢ 2012: recommended against routine use of PSA 
testing (Grade D) in all men due to growing 
concerns regarding overdiagnosis and 
overtreatment. 

¢ April 2017: issued a draft statement revising its 
recommendation for men aged 55-69 years to 
informed decision making (Grade C) 
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Goteborg Study — follow up 


18 year follow up 
Screened 1369 cases, 79 PCa deaths 
Control 962 cases, 122 PCa deaths 


Findings: organized screening was associated 
with an absolute PCa specific mortality 
reduction of 0.72% and relative risk reduction 
of 42% 


EUROPEAN UROLOGY 68 (2 


USPSTF RECOMMENDATIONS 


CLINICAL GUIDELINES 17 JULY 2012 


Screening for Prostate Cancer: U.S. Preventive Services Task 
Force Recommendation Statement 


Table 1. What the USPSTF Grades Mean and Suggestions for Practice 


Grade 
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CLINICAL GUIDELINES = 17 JULY 2012 


U S PST F Reco mmen d at i ons Screening for Prostate Cancer: U.S. Preventive Services Task 
Force Recommendation Statement 


* Evaluated available evidence in 2011 (PLCO and be 
ERSPC) 

* Reduction in prostate cancer deaths from PSA 
screening is at most very small 


° Furthermore, significant harm from screening 
weighed against indolent nature of most cancer 


JAMA | US Preventive Services Task Force | RECOMMENDATION STATEMENT 
Screening for Prostate Cancer 
US Preventive Services Task Force Recommendation Statement 


USPSTF Draft Recommendation Statement 
April 11, 2017 


Draft: Recommendation Summary 


Population Recommendation 


Figure 2. Clinical Summary: Screening for Prostate Cancer 


Population Men aged 55 to 69 y | Men 70,y and older 
t 
The decision to be screened for prostate cancer should Do not screen for prostate cancer. 
Recommendation | be an individual one. 
Grade: € Grade: D 


Trends in United States Prostate Cancer Incidence 
Rates by Age and Stage, 1995-2012 


e SEER analysis through 2012 slight increase 
in metastatic disease in men 50-69 y/o 


* Declining localized/ regional prostate cancer 
incidence rates; however, incidence rates of 
distant-stage disease are now increasing in 
younger men. 


IMPACT OF DECREASED PSA 
SCREENING 


e Impact: This trend may adversely affect 
prostate cancer mortality rates. 


Cancer Epidemiol Biomarkers Prev; 25(2) February 2016 
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Effect of the USPSTF Grade D Recommendation against 
Screening for Prostate Cancer on Incident Prostate Cancer 
Diagnoses in the United States 


e National Cancer Database through 2012 


e Evaluated rate of new diagnoses in the US 
before and after publication of the USPSTF 
draft recommendations 


e Over 350,000 cases from 1,350 hospitals 


Vol. 194, 1587-1893, December 2015 


Monthly new diagnoses by D’Amico risk stratum 


Prostate Cancer Diagnosis Count 


Risk — Low — i 


Prostate Cancer Sub-group 
Disease risk stratum 


Low 
Intermediate 
High-risk 

Non-localized 


Recent Changes in Prostate Cancer Screening Practices 
and Epidemiology 


Review of 26 studies on effect of USPSTF 
2012-2016 


Decrease in PSA testing, prostate biopsy 


Decline in incidence of localized prostate 
cancer, all risk categories 


Shift towards higher burden of disease at 
presentation — concern for reverse stage 
migration 


Vol. 198, 1230-1240, December 2017 
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PROSTATE CANCER DX l 


Cancer Diagnosis Count 


COLON CANCER Dx mmp 


j Time E 
— Prostate — Colon 
- Immediate decline of -12.2% 


- Monthly decline of -1.8% 
- By October 2012, incidence had declined by -27.9% 


Effect of the USPSTF Grade D Recommendation against 
Screening for Prostate Cancer on Incident Prostate Cancer 
Diagnoses in the United States 


e Potential benefits of USPSTF policy 


— Decreased harms of diagnosis and treatment 
e Low risk disease 
e Elderly and infirm 


e Potential harms of USPSTF policy 


— Missed opportunities to diagnose and treat 
e Intermediate and high-risk disease 
e Young and healthy 
e Effect on high-risk and vulnerable populations 


Vol. 194, 1587-1883, December 2015 


OTHER SCREENING TOOLS 
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Digital Rectal Exam 


Biopsy 


Biopsy also a screening tool 

Saturation, transperineal, fusion 
Negative but PSA continues to elevate? 
— Consider multiparametric MRI 

If MRI-visible lesions are present? 

— Consider fusion biopsy 


— The associated prostate cancer risk with a positive 
mpMRI result is 34-68% 


Percent-free PSA (%f PSA) 


Majority of PSA circulated bound to proteins 
— Unbound form of PSA, “free” 


FDA approved early detection for PSA 4 — 10 


Significantly lower in men with cancer 


25% fPSA cutoff detects 95% of prostate 
cancers while avoiding 20% of unnecessary 
biopsies 
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Digital Rectal Exam 


Consider as a baseline tool; complementary 


May detect some clinically significant cancers 
in patients with normal PSA 


Abnormal DRE increases probability of cancer 
detection and high grade disease (PCPT, PLCO) 


Should not be used as a stand-alone test 


Low PPV in men with a normal PSA 


Biomarkers 


e Focus on limiting overdiagnosis; improve 
specificity 
Not yet recommended as first line screening 
tests 
May be useful if 
— No prior biopsy (%free, PHI, 4K) 
— Prior negative biopsy (PCA3, mpMRI) 


Prostate Health Index (PHI) 


tPSA, fPSA, proPSA 
FDA approved 2012 (PSA 4 — 10) 
Increased sensitivity of prostate cancer 


detection, discriminates high vs. low grade 


Informs decision to biopsy 


Been shown to decrease biopsy procedures 
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4Kscore 


tPSA, fPSA, nK2, intact PSA 

Age, DRE, prior biopsy 

Provides estimate of probability of high-grade 
cancer on biopsy 

High AUC (0.82) 

Informs decision to biopsy 


65% reduction in prostate biopsies (konety et al, 2015) 


PCA3 


Prostate specific RNA 
Over-expressed in prostate cancer 
Use post DRE urine specimen 
Identify clinically significant PCa 


Data supports use to inform repeat biopsy 
decision making 
— FDA approved for re-biopsy 


PI-RADS Prostate Imaging - Reporting and Data System: 2015, 

Version 2 
International collaboration 
“Promote global standardization and diminish 
variation in the acquisition, interpretation and 
reporting” of prostate mpMRI 
Categories that summarize levels of suspicion 
or risk of clinically significant prostate cancer 


Assist in selection of patients for biopsies and 
management 
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4K score 


Prospective trial 

1° outcome: diagnosis > 7 prostate cancer 
1,012 men scheduled for bx at 26 US Centers 
— Oct 2013 - April 2014 

231 (23%) diagnosed with Gleason 2 7 
Outperformed PCPT (AUC: 0.82 vs 0.74) 
Avoid 30-58% biopsies 


Delayed dx of 1-4% Gleason 27 
Parekh et al. Eur Urol 2015 


Prostate MRI 


In men undergoing initial biopsy... 
MRI guided / ultrasound fusion may increase 
detection of clinically significant cancers 


Lower detection of lower-risk cancers 


PL-RADS Prostate Imaging ~ Reporting and Data Sytem: 2015, 
ne highly unlikely (very low) 
Score 2 = unlikely (low) 

Score 3 = equivocal (intermediate) 
Score 4 = likely (high) 

Score 5 = highly likely (very high) 


to have clinically significant PCa 
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AUA Policy Statement on the Use of Multiparametric 
Magnetic Resonance Imaging in the Diagnosis, Staging 
and Management of Prostate Cancer 


Summary of available data re: effectiveness in 
diagnosis and management 


Provide practical recommendations: 
screening, diagnosis, staging, surveillance 


Expert review of available + expert consensus 
in absence of data 


Other biomarkers 


SelectMDx 

ConfirmMDx 

The Mi-Prostate Score (MiPS) 
ExoDx Prostate (IntelliScore) 


Early Detection of Prostate Cancer: 
AUA Guideline (2013) 


PSA screening in men <40 years is not 
recommended 

Routine screening in men between the ages of 40 
— 54 years at average risk Is not recommended 
For men ages 55 — 69, the decision to undergo 
PSA screening involves shared decision making 
— Screening interval of two years or more 

Routine screening in men >70 or in any man with 
<10-15 year life expectancy is not recommended 


AUA Policy Statement on the Use of Multiparametric 
Magnetic Resonance Imaging in the Diagnosis, Staging 
and Management of Prostate Cancer 


SCREENING 

¢ NO evidence support the use of mpMRI for 
routine screening 
Insufficient data for routine use as initial 
evaluation in biopsy-naive patients 
Evidence for mpMRI for patients with previous 


negative biopsy and persistent concern for 
PCa 


GUIDELINES 


Early Detection of Prostate Cancer: 
AUA Guideline (2013) 
e Intended to be used by urologists as a means 


of detecting prostate cancer in early, pre- 
symptomatic men 
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JAMA | USPreventive Services Task Force | RECOMMENDATION STATEMENT 
Screening for Prostate Cancer 
US Preventive Services Task Force Recommendation Statement 


neon is prehensive NCCN Guidelines Version 2.2018 
ee Prostate Cancer Early Detection 


ire 2. Clinical: n ing for Pr 
BASELINE EVALUATION RISK ASSESSMENT EARLY DETECTION EVALUATION d miteinander r 


=o ana he OP DRE roma dom) ya maase manon [annas wey 
including: [Start risk and benefit Fan intervata | 


» Family cancer histo discussion about PSA 1-3 ng/mL, — Repeat testing at T 

eee ae et josie pha Age 45-75 y DRE normal (if done) 4-2 yoar intervals ti Cree reas for prostate cancer should Do not screen for prostate cancer. 

> History of prostate screening: PSA>3 ngimt! PAESE Recommendation 
disease and screening, | |+ Baseline prostate- or very suspicous DRE for Biopsy (PROSD-3 comet | irra 
including prior PSA and/ specific antigen for Biopsy _(! D) — — 
or isoforms, exams, and (Psa)? IPSA <4 ng/mL, DRE normal Repeat testing in 
biopsies * Strongly consider {if done), and no other | - ‘select patients at 

» Race baseline digital indications for biopsy 1-4 year intervals 

» Family or personal rectal examination Age >75 y, in 
heey othe oor Age 27530 | A pszt ng or very si hits 
germline mutations® (category 28)* suspicous DRE —— for Biopsy (PROSD-3) 


Not screened® 


Conclusions 


e PSA screening remains controversial but 
decreases risk of death from prostate cancer 


CONCLUSIONS 


Smarter Screening Thank You 


Know the facts 


Healthy men / life expectancy 
— Most likely to benefit 


Shared decision making 


Longer screening intervals 


Utilize additional testing when appropriate 
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Overdiagnosis and Overtreatment of Prostate Cancer 


Stacy Loeb®", Marc A. Bjurlin®, Joseph Nicholson”, Teuvo L. Tammela‘, David F. Penson“, 


Outline 
H. Ballentine Carter“, Peter Carroll’, Ruth Etzioni * 


*Up to 67% cases overdiagnosed depending on 
the population and criteria 


e Rationale and utilization trends 


e Barriers to uptake of active surveillance 
*Historically the vast majority of low-risk 
* Outcomes of active surveillance patients received radical treatment 
*Overtreatment > unnecessary side effects 


BJU! 2012 US Preventive Services Task 
Force (USPSTF) Guidelines 


Declan G. Murphy'?*, Thomas Ahlering*, William J. Catalona’, Helen Crowe?®, e G ra de D reco m m e n d atio n agai n st PSA 


Jane Crowe’, Noel Clarke", Matthew Cooperberg®, David Gillatt™!, Martin Gleave’?, 
Stacy Loeb’, Monique Roobol’*, Oliver Sartor®, Tom Pickles’?, Addie Wootten’, 
— Per 1000 men screened: 


Patrick C. Walsh? and Anthony J. Costello?* 
e 1 fewer prostate cancer death 


Consensus Statement 2: “Prostate 
cancer diagnosis must be uncou pled * 30-40 men with incontinence or erectile dysfunction 
due to treatment 


from prostate cancer intervention” ; ' 
e 2 men with serious cardiovascular events 
* 1 venous thrombosis 


www.uspreventativeservicestaskforce.org 
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2018 USPSTF Recommendations 


Population Recommendation Grade 


Age 55-69 |Recommends that 
clinicians inform men 
about the potential 
benefits and harms of 


screening 


Recommends against 
PSA-based screening 


Reducing Overtreatment in USA 
(CaPSURE, MUSIC, New Hampshire) 


% Observation for Low-Risk Prostate Cancer 


20% 


2006-2009 


2004-2006 


2011-2013 


Cooperberg 2007, Hoffmann 2014, Ingimarsson et al. CCC 2015, Womble et al. 
Eur Urol 2014, Cooperberg et al. JAMA 2015 


@ Tre AMA Network 


tt 


Loeb S, Byrne N, et al. 


Use of Conservative Management 
for Low-Risk Prostate Cancer in 
the Veterans Affairs Integrated 
Health Care System From 2005- 
2015 


= addidi 


Published online May 15, 2018 


Available at jama.com and on The JAMA Network Reader at 
mobile jamanetwork.com 


Jamaneterkcom 
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Active Surveillance Factored Into 
Changes in Screening Guidelines 


This recommendation replaces the 2012 USPSTF recommendation®® on PSA-based screening for prostate cancer. In 2012, the USPSTF 
concluded that, although there are potential benefits of screening for prostate cancer, these bene weigh the expected harms 
enough to recommend routine screening (D recommenda nge in recommendatio based in part on additional 
evidence that increased the USPSTF's certainty about the re s in risk of dying of prost risk of metastatic disease. 
Longer-term follow-up of the ERSPC trial and from some ERSPC trial sites found that PS; for prostate cancer prevents 
1.28 men from dying of prostate cancer for every 1000 men screened. In addition, a subs ial sites have since reported that 
screening 1000 men aged 5: years may prevent approximately 3 men from developing state cancer. Longer-term, 
12.7-year results of the PIVOT trial became available since the posting of the draft recommen tement and are similar to the 10- 
year results. Studies continue demonstrate the harms /e results, complications from 
transrectal prostate biopsies, overdiagnosis (which may 
trial data), psychological harms, and harms of treatment, 


ing urinary incontinence and erectile dysfunction. Thelehange in 
recommendation grade further reflects new evidence abo: 


increased use of active surveillance of low-risk prostate cancer, which may 


jonal information to help support these men in 
9 years, the USPSTF's intention is to convey 

importance of informed decision making prior 
e harms in men 70 years and older and 


that each man's values may shift the balan 
to screening. The USPSTF continues to fin 
recommends against screening in these men 


“The change in recommendation grade further reflects new 
evidence about and increased use of active surveillance of low- 
risk prostate cancer, which may reduce the risk of subsequent 
harms from screening.” 


The Association Between Evaluation 
at Academic Centers and the 
Likelihood of Expectant Management 
in Low-risk Prostate Cancer 


Nataniel H. Lester-Coll, Henry S. Park, Charles E. Rutter, Christopher D. Corso, 
Brandon R. Mancini, Debra N. Yeboa, Simon P. Kim, Cary P. Gross, and James B. Yu 


e National Cancer Database (2010-2013) 
— 70% newly diagnosed cases in USA 
— N=91,556 low risk 
e Expectant management use 
— 17% academic centers vs. 8% community centers 


— Multivariable analysis: 2.7x greater at academic 
centers 


Lester Coll et al. Urology 2016 


Methods 


* From 2005-2015, n=125,083 US veterans diagnosed with 
low-risk PCa (PSA<10, Gleason <6, cT1/T2a) 
e Sub-classification of AS vs. watchful waiting using codes 


— AS if 22 PSA and 1 biopsy within 2 years after diagnosis, 
otherwise classified as WW 


e Statistical analysis: 


— Cochrane-Armitage test used to examine trends in 
conservative management use over time, stratified by age 

— Multivariable logistic regression used to identify predictors of 
conservative management vs. treatment, and AS vs. WW 


Loeb et al. JAMA 2018; 319 (21). 
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Increasing Uptake of Conservative 
Management in US Veterans Age <65 


A| Age<65y 


BB Active surveillance 
[E] Watchful waiting 


[C] Total conservative 
management 


Percentage 


0 
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 
Year 


e Dramatic increase from 27% in 2005 to 72% in 2015 
*AS increased from 4% to 39% 


Loeb et al. JAMA 2018; 319 (21). 


Conservative Management in VA: 
Conclusion 


e Conservative management uptake has 
increased significantly in a nationwide sample 
of U.S. veterans with low-risk prostate cancer 


e These results suggest a substantial reduction in 
overtreatment during the past decade, and 
compare favorably with prior U.S. studies in 
different healthcare settings 


Loeb et al. JAMA 2018; 319 (21). 


Wer} Urol W c 
DOI 10.1007/s00345-016-1897-0 


ORIGINAL ARTICLE 


Analysis of active surveillance uptake for low-risk localized 
prostate cancer in Canada: a Canadian multi-institutional study 


Narhari Timilshina’ - Veronique Ouellet’ - Shabbir M. H. Alibhai’ - 
Masson’ - Nathalie Delvoye’ - Darrel Drachenberg“ - 
rie-Paule Jammal* - Pierre Karakiewicz™ - Hae 
n-Baptis touf™ - Kenny Lynch’ - Jean-Benoit Paradis‘ - Paula S 
Alan So’ - Fred Saad”? 


Multi-institutional Canadian study of incident low- 
risk cases in 2010 (6 centers in 4 provinces) 

e 77% received AS for initial management 
— Significant variation across centers: 65-98% (p=0.001) 
— 85% remained on AS at 12 months (64-94% by center) 
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Increasing Uptake of Conservative 
Management in US Veterans Age 265 


B| Age 265y 


Percentage 


0 
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 
Year 


* Dramatic increase from 35% in 2005 to 79% in 2015 


AS increased from 3% to 41% 
Loeb et al. JAMA 2018; 319 (21) 


The uptake of active surveillance for the management of prostate 
cancer: A population-based analysis 


Patrick 0. Richard, MD;'2 Shabbir M.H. Alibhai, MD; Tony Panzarella, MD Laurence Klotz, MDS 

Maria Komisarenko, MD;' Neil E. Fleshner, MD; David Urbach, MD Antonio Finelli, MD’ 
*Population-based study of men with localized prostate cancer in Ontario 

*AS use increased from 11% in 2002 to 21% in 2010 

100 
90 
80 
70 
60 
50 


2002 2003 2004 2005 2006 2007 2008 2009 2010 


Richard et al. CUAJ 2016: 10: 333 


Brief Cor 


Changing Trends in Surgical Management of Prostate Cancer: 
The End of Overtreatment? 


Hartwig Huland, Markus Graefen * 


Martini-Clinic Prostate Cancer Center, University Hospital Hamburg-Eppendorf. Hamburg. Germany 


O 


Frequency of 
patients, % 
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JAMA Oncology | Grief Report 
Uptake of Active Surveillance for Very-Low-Risk Prostate 
Cancer in Sweden 


Stacy Locb, MD, MSc: Yasin Folkvahon MSc Caftin Cum MPH David Robison. MD, PhO: Ola Bratt. MO. FED: 
Par Sutin. MO. PRO 


New Swedish Nationwide Data (2011-2014) 


100% 91% 
83% 


Proportion of men selecting AS 


Very low risk... Low risk... 


Active Surveillance Guidelines 


2017 AUA/ASTRO/SUO Guideline: 
Clinically Localized Prostate Cancer 
Very Low Risk 


* Clinicians should recommend active surveillance as the best available care option 
(Strong Recommendation; Evidence Level A) 


Low Risk 


Clinicians should recommend active surveillance as the preferable care option 
(Moderake Recommendation; Evidence Level B) 


Clinicians may offer definitive treatment (i.e. radical prostatectomy or 
radiotherapy) to select patients who may have a high probability of progression 
(Conditional Recommendation; Evidence Level B) 


Intermediate Risk 

* Active surveillance may be offered to select patients with favorable intermediate- 
risk localized prostate cancer; however, patients should be informed that this 
comes with a higher risk of developing metastases compared to definitive 
treatment (Conditional Recommendations, Evidence Level C) 
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Higher Use for Intermediate-Risk 
Based on PSA Only vs. Gleason 


Gleason 6, PSA 10-20 Gleason 3+4, PSA <10 


bi EZES, 


2009 2010 2011 2012 2013 2014 2010 2011 2012 2013 2014 


Loeb etel. JAMA Oncology 2016 


Active Surveillance for the Management of Localized Prostate 
Cancer (Cancer Care Ontario Guideline): American Society 
of Clinical Oncology Clinical Practice Guideline Endorsement 


e Recommended management for most low-risk 
patients (Gleason <6) 


e May be offered to select patients with low- 
volume, intermediate-risk PCa (Gleason 3+4=7) 


e Watchful waiting more appropriate if <5 year life 
expectancy 


Chen et al. JCO 2016 epub. 


2018 National Comprehensive Cancer 
Network Guidelines 


e Very low-risk 
— Observation if life expectancy <10y 
— AS if life expectancy 10-20y 
— AS/RT/RP if life expectancy >20y 
e Low-Risk and Favorable intermediate-risk: 
— Observation if life expectancy <10y 
— AS/RT/RP if life expectancy >10y 
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2018 European Association of Urology 
Position Statement 


e Include all men with low-risk PCa 


— Men with life expectancy >20 yr should be properly 
counseled about the lack of very long-term data of AS 


Low-volume GG2: Increased risk of progression 
and metastasis 
— Informed consent about lack of robust data 


Consider central pathological review of biopsy 
specimens when commencing long-term 
conservative management 


Challenge 1: 


Barriers to Uptake 
-Patients 
-Physicians 


-e 
UROLOGY 
~ Ee 


Perspectives of Prostate Cancer Patients on Gleason Scores and 
the New Grade Groups: Initial Qualitative Study 


Stacy Loeb®®®*, Caitlin Curnyn”, Erica Sedlander” 


e 80% of patients feel more 
comfortable with active surveillance 
for “grade group 1” vs “Gleason 6” 
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Outline 


e Rationale and utilization trends 


e Barriers to uptake of active surveillance 


e Outcomes of active surveillance 


Increasing Patient Acceptance of AS- 
Renaming “Gleason 6” Disease 


e “Cancer” is an emotion-laden term but Gleason 6 has 
limited metastatic potential 
— Proposals to remove “cancer” label- NOT adopted 


e New grade groups adopted reclassifying 6-10 as 1-5 


Traditional Gleason score Grade group 
6 1 
3+4=7 
4+3=7 
8 
9-10 


Epstein et al. Eur Urol 2016 epub 


Barriers to AS Uptake: Biopsy Risks 


¢ Low and favorable intermediate-risk CaP in 
SEER-Medicare data (2009-2011) 


e Significantly lower uptake of AS in men with 
complications on diagnostic biopsy 


Adamsky et al. AUA 2017 
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Increasing Acceptance of AS- 
Qualitative data on Challenges for US Providers 


BJU International 


Qualitative study on decision-making by prostate 


cancer physicians during active surveillance * Varying experience/exposure to AS during training 


Stacy Loeb*, "#8, Caitlin Curnynt, Angela Fagerlin"* *, Ronald Scott Braithwaitet, Mark _ 4 p ; 
D. Schwartz"§, Herbert Lepor*’*, Herbert Ballentine Carter’? and Erica Sediander’ We train people to do something. We are by nature doers 
and AS is not really part of what a surgeon is wired to do. 


In-depth interviews with US prostate cancer * Concerns about inflicting “harm” and legal risk 


providers until thematic saturation was reached — “It’s possible that you miss the window of curability on 
your watch. They could be hurt by that choice. That’s a lot 


(n=24) of responsibility.” 
Transcripts were independently coded by 2 — “There’s obviously some degree of liability.” 
researchers e Financial incentives 


* “In Europe where there is no fee for service system the 


Matrix analysis and NVivo software used for uptake of AS is exponentially higher than it is in the U.S.” 


organization and further analysis 


Loeb et al. BJU! 2016 epub. 


Optimizing Patient Selection 


Challenge 2: e PSA, clinical stage and standard biopsy result in 
substantial rates of misclassification (>1/3) 


Risk of upfront 
. ote i ¢ Substantial biologic heterogeneity within broad 
misclassification fisk groups 


¢ Role for imaging and biomarkers to refine 
selection 


Shapiro & Johnstone Urology 2012; 80: 661. Loeb et al. Eur Urol 
2013 epub. Lee et al. Can J Urol 2010; 17: 5429 Ross et al. JCO 
010: 28; 2810 


Genomic Tests for Risk Stratification Genomic Testing 


Company Reported Technique Sample AUA Guidelines (2017) 
Endpoints 


Among most low-risk localized prostate cancer patients, tissue based genomic 
Oncotype |Genomic Adverse RT-PCR Highest grade biomarkers have not shown a clear role in the selection of candidates for active 


DX Health pathology tumor surveillance. (Expert Opinion) 
(+Mets, PCa 
death) NCCN(2018) 


‘nen with low or favorable intermediat 


Prolaris Myriad PCa death RT-PCR Largest tumor T 


( +Mets w Tx) radical prostatectomy or extemal beam therapy, and likelihood of developing metastasis afier radical prostatectomy or salvage radiotherapy. See 


Decipher |GenomeDx |Metastasis Microarray |Highest grade 
(+High grade, tumor 
PCa death) 
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Ontario Health Technology 


Ponso Assessment Series Predictors of Reclassification and/or 
rec ner Metastatic Disease During AS 


Prolaris Cell Cycle Progression Test for Localized Prostate Cancer: A 
Health Technology Assessment 


e Patient factors 


Health Quality Ontario 


* No evidence on clinical outcomes of patients whose — African American 
treatment was informed by Prolaris — Obesity 


e Economic evaluation for publicly funding Prolaris e Risk classification (Intermediate > Low > Very 
— Net budget impact= $41.3M in 5y (mostly from cost of the low) 
test) X 
— $7.3 million estimated savings by increasing AS insufficient to offset high — PSA density >0.15 
cost — Greater extent of cancer on biopsy 
* Patients viewed the test as potentially helpful but were — Gleason >3+4=7 (>3x greater risk of metastasis) 
unsure it would ultimately change their treatment 
h H Loeb et al. Eur Urol 2015; 67: 619. Yamamoto et al J 
c oice Urol 2016; 195: 1409. P 


Monitoring During AS- NCCN 
Challenge 3: 


e NCCN Guidelines Version 3.2018 
Prostate Cancer 


Active surveillance’ 


Monitoring Protocols L DRE no more often than every 12 mo unless clinically Indicated 


* Repeat prostate biopsy no more often than every 12 mo unless clinically indicated 
* Consider mpMRI if anterior and/or aggressive cancer is suspected when PSA increases and 
systematic prostate biopsies are negative 


Monitoring During AS- EAU 2018 


Qualitative study on decision-making by prostate cancer 


PSA at least once every 6 months physicians during active surveillance 


DRE at least once a year 


: ate £ Key Th to Explain Het ity in AS Practi 
Repeated biopsy at a minimum interval of 3-5 OY NG E E I ce BESSY ge 


years Physician comfort with AS 


Protocol selection 

mpMRI cannot be used as a stand-alone tool Beliefs about utility and quality of testing 

to trigger follow-up biopsies Years of experience and AS exposure in training 
Concerns about inflicting harm 

Patient characteristics 

Patient preferences 

Financial incentives 
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Challenges with Monitoring During AS 


VOLUME 25 - NUMBER 17 - JUNE 10 2010 


Prostate-Specific Antigen Kinetics During Follow-Up Are an 
Unreliable Trigger for Intervention in a Prostate Cancer 
Surveillance Program 


Ashiey E. Ross, Stacy riia Landis, Alan W. Partin, Jonathan I. Epstein, Anna Ketsermann, 
Zhaoyong Feng, H. Ballentine Carr, and Pacrick C. Walsh 


* Changes in PSA not reliable (AUC 0.59 for biopsy 
reclassification) 


e Guidelines still recommend routine surveillance 
biopsy every 1-5 years 


Biopsies During AS (SEER-Medicare) 


PSA 
25 PSA (yearly) 91% 
210 PSA (2x/yr) 59% 


Biopsy 
22 biopsies 34% 
23 biopsies 15% 


Combination 
210 PSA + 22 biopsies 22% 


Strategies to improve adherence: 
*More tools/resources to support men on AS 
*More noninvasive testing options (e.g. markers and MRI) 
*Individualizing the protocol based upon risk factors 


Loeb et al. J Urol 2016 epub. 


Active Surveillance Versus Watchful Waiting for Localized 
Prostate Cancer: A Model to Inform Decisions 


Stacy Loeb, Qintian Zhou’, Uwe Siebert“, Ursula Rochau', Beate Jahn‘, 
Nikolai Mühlberger“, H. Ballentine Carter, Herbert Lepor, R. Scott Braithwaite® 


Lifetime Lifetime 

metastasis prostate 
cancer 
death 


Incremental 
quality- 
adjusted 
life-years 


Incremental 
life-years 


Model starting 
at 50yo 


Watchful waiting 


AS- Hopkins (1yr bx) 


AS- PRIAS (bx yrs 
1,3,7,10) 


AS- MRI-based 


AS- Biopsy every 5y 
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Challenges with Monitoring During AS 


e MRI is not recommended as a replacement for 
repeated prostate biopsy 


¢ Biopsy-based AS presents significant risks and 
patient burden 
— T infections over time due to antibiotic resistance 


— Other risks: bleeding, pain, urinary symptoms, 
possible erectile dysfunction 


— Source of noncompliance 


Ross et al. JCO 2010; 28: 2810. Nam et al. J Urol 2010; 183: 963. 
Loeb et al. J Urol 2011; 186: 1830. Loeb et al. Eur Urol 2013; 64: 876. 


Markov Model: Design 


Comparison of Conservative Management 
Strategies in the Model 


Watchful Waiting 


No testing. No treatment unless metastatic 
disease. 


AS- Johns Hopkins 


PSA every 6 months and annual biopsy. Treat 
if grade progression on biopsy. 


AS- PRIAS 


PSA every 3 months. Repeat biopsy after 1, 4, 
and 7 years. Treat for grade progression. 


AS Exploratory- 
MRI Based 


PSA every 6 months and yearly MRI. Biopsy if 
MRI is positive. Treat for grade progression. 


AS-5 year biopsy 


PSA every 6 months and biopsy every 5 years. 
Treat if grade progression. 


Active Surveillance Versus Watchful Waiting for Localized 
Prostate Cancer: A Model to Inform Decisions 


Stacy Loeb, Qintian Zhou”, Uwe Siebert“, Ursula Rochau‘, Beate Jahn‘, 
Nikolai Mühlberger“, H. Ballentine Carter®, Herbert Lepor”, R. Scott Braithwaite” 


Watchful waiting 


Incremental Incremental 
QALY-65yo QALY-70 


Incremental 
QALY- 50yo 


Incremental 
QALY- 40yo 


AS- Hopkins 


AS- PRIAS 


AS- MRI-based 


AS- Biopsy q5y 


«Among men aged >65 yr, AS still had a small increase in life-years but WW had more QALYs 
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DOH: 10.1002/pros. 23352 
The Prostate 
ORIGINAL ARTICLE WILEY me 


When should active surveillance for prostate cancer stop if no 
progression is detected? 


Tiago M. de Carvalho Msc: Eveline A. M. Heijnsdijk PhD 


Harry J. de Koning PhD 


Microsimulation model based on Hopkins AS 


Low-risk patients: 
— Ages 55-65: AS is cost-effective for up to 7 yearly 
biopsy rounds 
— Age >65: Even 1 biopsy round results in QALYs lost 
Intermediate-risk: 
— AS is cost-effective even at ages 65-75 


Th NEW ENGLAND 
JOURNAL of MEDICINE 


OCTOBER 13, 2016 


10-Year Outcomes after Monitoring,. Surgery, or Radiotherapy 
for Localized Prostate Cancer 


e Active “monitoring” with PSA kinetics 
— More men developed metastases 
— No difference in prostate cancer death 


Long-Term Outcomes of Hopkins AS (USA) 


e N=1298 enrolled since 1995 
—71% very low risk, 29% low-risk PCa 
e Treatment-free: 63% at Sy, 50% at 10y, 43% at 15y 


e At 15 years: 


—99.4% metastasis-free survival 


—99.9% PC-specific survival 


—24x more likely to die of other causes than to 
develop metastasis or death from prostate 
cancer 


Tosoian et al. JCO 2015; 33: 3379. 
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Outline 


e Rationale and utilization trends 


e Barriers to uptake of active surveillance 


e Outcomes of active surveillance 


Long-Term Outcomes of Sunnybrook AS (Canada) 


n=993 enrolled since 1995 

—79% low risk, 21% intermediate risk 
Treatment-free: 76% at 5y, 64% at 10y, 55% at 15y 
30 (3%) developed metastasis,15 Pca deaths (1.5%) 


At 15 years: 

—94% cancer-specific survival 

—9x more likely to die from other causes vs 
prostate cancer 


Klotz et al. JCO 2014; 33: 272 
Yamamoto et al J Urol 2016; 195: 1409. 


AS in Goteborg Screening Trial (Sweden) 


¢ N=474 managed by AS (no predefined protocol) 
— 51% very low, 27% low, 22% intermediate-risk 


* % treatment free: 47% at 10y, 34% at 15y 
e At 15 years: 


— 93% metastasis-free survival 


— 96% cancer-specific survival 
e 100% very low risk, 96% low risk, 90% intermediate-risk 


— 51% overall survival 


Godtman et al. Eur Urol 2016 epub. 
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Modeling Studies of AS 


Conclusion 


Tai F e Increasing use of active surveillance worldwide 
e Compared to initial treatment, AS is 8 
e k — Persistent variability and barriers to uptake 
associated with: 


e Recommended option for low-risk prostate 
— Slightly higher rate of prostate cancer death cancer j i 
* 2.8% at 20 years (AS), versus 1.6% (treatment) Pie : ; 
— Majority remain on surveillance >5y 


— Low rate of metastasis within 15y 
—Greater quality-adjusted life-expectancy 


— Greater risk of death from other causes than PCa 


— Cost-effective 
— Lower costs 


¢ Future improvement with greater personalization 
and integration of noninvasive tests 


2010; 304: 2373. Eldefrawy et al. Urol Oncol 2013; 31 :576. 
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UROLOGY UROLOGY 
Disclosures 


e Myriad Genetics: Research funding, advisory 
Prostate Cancer Biomarkers board 
e MDxHealth: Research funding, advisory board 


Todd M. Morgan, MD e GenomeDx: Research funding 


Associate Professor 
University of Michigan 


UROLOGY UROLOGY my karma 
Definitions Ñan Over 


So Your Dogma 
Genetics: Study of single/limited number of A 
$ $ Central 
genes and their functions 


— Often used to refer to heritable mutations : 
x : g he |z Transcription » CRNAD Translation > TO 
Genome: All of the genes in an individual CANAD Cees I 


Genomics: Study of the genome 


Epigenetics: Study of changes to DNA that * 2% of genome codes for protein 
don’t involve change in nucleotide sequence * 98% “dark matter” 
> Majority of dark matter still transcribed (IncRNA, miRNA, 


Proteomics: Large-scale study of proteins ‘ 
piRNA. . .) 


UROLOGY 


Why do we care? 
Biomarkers can help with. . . 


Integrative Sequencing 


Risk assessment: what is the probability of disease? 


TAMA (70-1008) Screening: can earlier diagnosis affect outcome? 
i i Diagnosis: is the disease present? 


Copy Number Point Mutations | Gene Expression 
d Ind 


unl “Seto ndings | Se Pressi Prognosis: what is the likely outcome? 


Prediction: outcome in the presence of specific 
treatment? 


Cancer Mutations/Aberrations 


Monitoring: is therapy working? 


*EMLA-ALK 


Matthew lyer ARONA rRNA TS™ Paired-end Reads Qe = Intron 
& Sameek R. 
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UROLOGY 


Personalization of Therapy 
Prognostic vs Predictive Biomarkers 


e Nearly all cancer biomarkers are prognostic biomarkers that 
provide information on outcomes independent of the 
treatment received 


¢ A predictive biomarker specifically identifies response or 
resistance to a particular therapy — but not all treatments. 


¢ Both are used to personalize therapy 


Elucidate Biology Prognostic Biomarker Predictive Biomarker 


Develop new therapies Understand risk of Guide treatment 


recurrence selection 


UROLOGY 
Process for evaluating biomarkers 


+ Analytical validity: does the assay accurately 
measure what it is intended to measure 


* Clinical validity: does the assay identify a 
clinically relevant biological difference 


e Clinical utility: do the results of the assay 
impact the plan of care and improve outcomes 


UROLOGY 
Assessing performance of 


diagnostic tests 


e Validity of a diagnostic test refers to its ability to 
measure what it is purported to measure. 


Table 1. Standard table for comparison of test results with actual disease status 
Disease Present Disease Absent 


Test Positive 
Test Negative 


a (true positives) b (false positives) 
¢ (false negatives) d (true negatives) etd 


ate btd atbtc+d 


Sensitivity = a / (ate) 

Specificity = d / (b+d) 

Accuracy = ate / (a+b+c+d) 

Positive Predictive Value = a / (a+b) 
Negative Predictive Value = d / (c+d) 


From Penson/Wei ed: Clinical Research Methods for Surgeons 2006 
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UROLOGY 
The ideal biomarker 


e Safe and easy means of assessment 


e Optimal statistical associations with intended 
outcome (e.g., high sensitivity, specificity, positive 
and negative predictive value) 


e Provides clinically useful information that guides 
decision making 


UROLOGY 
EDRN approach to validation 


Figues Guiding Principles for Biomarker Research: Phases of Early Detection Research 


Phase 5 Cancer Control 
Evaluate both the role of the biomarkers for detection of 
cancer and the overall impact of screening on the population 
through large-scale population studies 


Phase 4 Prospective Screening 
Identify the extent and characteristics of disease detected 
by the test and determine the false referral rate 


Phase 3 Retrospective Longitudinal 
Determine how well biomarkers detect preclinical disease by testing the 
markers against tissues collected longitudinally from research cohorts 


Phase 2 Clinical Assay and Validation 


Studies to determine the capacity of biomarkers to distinguish between people 
with cancer and those without 


Phase 1 Preclinical Exploratory 
Exploratory studies to identify potentially useful biomarkers 


UROLOGY 
PPV and NPV are key 


e Positive Predictive Value (PPV): Given that a 
test is positive, PPV is the probability that this 
patient actually has the disease 


e Negative Predictive Value (NPV): Given that a 
test is negative, NPV is the probability that this 
patient actually does not have the disease 
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UROLOGY ; UROLOGY 
What is an ROC curve? Prostate Cancer Continuum of 
Care (localized disease) 


e How good is the test at 
finding the truth? 


Diagnosis Initial Survivorship and 
Early detection and staging Treatment adjuvant/salvage therapy 
e Tests have false positives 


and false negatives PSA Prolaris Decipher 
fPSA OncotypeDx PSMA PET 
PHI Decipher Axumin PET 
AKscore MRI 

e ‘AUC = Better Test mips T 

PCA3 Bone Scan 
SelectMDx 
ConfirmMDx 
MRI 


True Positive rate (Sensitivity) 


20 40 60 80 100 
False Positive rate (100-Specificity) 


UROLOGY UROLOGY 
Sources of prostate cancer 


biomarkers 


Urine 
— Can be post-DRE 


Blood Early Detection 


— Few currently used markers outside of PSA and 
PSA derivatives 


Sputum 
— Source for germline DNA 
Tissue 
— Biopsy or surgical specimen (FFPE) 


UROLOGY UROLOGY 
PSA oo 
PSA performance characteristics 
Secreted protein first studied in 1970s 
Serine protease (kallikrein 3) e Screening: 
Secreted into semen — Specificity: 20-40% 


Mature PSA comes from 2 proteolytic cleavages — Sensitivity: 70-90% 
(pre-proPSA and proPSA) — AUC 0.55-0.70 


e Key flaw is confounding by BPH and variability 
between tests 


— Similar expression by BPH and PCa cells 
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UROLOGY 


PSA derivatives 


PSA velocity (PSAV): Cutoff of 0.75 ng/ml/yr 
sometimes used in screening setting 


PSA doubling time (PSADT): 


http://nomograms.mskcc.org/Prostate/PsaDoublingTime.aspx 


PSA density (PSAD): Cutoff of 0.15 ng/ml/cc 
often used 


Age-specific PSA cutoffs (2.5, 3.5, 4.5, 6.5 
ng/ml) 


UROLOGY 
Prostate Health Index (PHI) 


Source: Blood 
Assay: Combines PSA, fPSA, [-2]proPSA 
— ([-2]proPSA/fPSA) x VPSA 


FDA approved for PCa diagnosis in patients 
with PSA 4-10 ng/ml 


[-2]proPSA is precursor to active PSA 


UROLOGY 
4Kscore 


e Source: Blood 


e Assay: Combines total PSA, fPSA, intact PSA, 
and hK2 


Total PSA 
DAS 


Cleavs 


> ine 
byhk2/hk4 fira PSA PoeP PSA 
{-TiproPSA tar va 
APLILSR }PSA roPsA Benign ash Intact A 
bie 
i | a aor) 
á 3 
LILSR-?s 
(pers Sprorsk “T [-sproPsA p 


jJ coo 


Amino oa 237 239-244 232-237 


PSA 
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UROLOGY 
Free PSA 


¢ Unbound PSA (a1-antichymotrypsin) 
e Lower %fPSA/tPSA = higher PCa risk 


¢ FDA approved for use in patients with PSA of 
4-10 ng/ml (Catalona et al, 1998 JAMA) 


Rates of prostate cancer 


Free:total PSA ratio 50-59 years 60-69 years $70 years 


$0.10 49.20% 57.50% 64.50% 


0.11-0.18 26.90% 33.90% 40.80% 


0.19-0.25 18.30% 23.90% 29.70% 


>0.25 9.10% 12.20% 15.80% 


UROLOGY gre prostate ent inde Salectiveiy Wenn Cnet 


Stacy Loeb,*,t Martin G. Sanda,t Dennis L. Broyles,$ Sanghyuk S. Shin,$ 
Chris H. Bangma,|| John T. Wei,§ Alan W. Partin,] George G. Klee,$ 

Kevin M. Slawin,§ Leonard S. Marks,|| Ron H. N. van Schaik, 

Daniel W. Chan, | Lori J. Sokoll,§ Amabelle B. Cruz.$ Isaac A. Mizrahi and 
William J. Catalona** 


Prediction of high grade cancer: 


0a 01 02 e3 os osos o7 os os 18 
1-Specteny 


Loeb et al., 2015 J Urol 


URD 0 GY A Multi-institutional Prospective Trial in the USA Confirms that 
the 4Kscore Accurately Identifies Men with High-grade 
Prostate Cancer 
Dipen J. Parekh**, Sanoj Punnen®, Daniel D. Sjoberg, Scott W. Asroff James L Bailen *, 
James $. Cochran, Raoul Concepcion’, Richard D. David®, Kenneth B. Deck”. Igor Dumbadze', 
Michael Gambia’, Michael S. Grable*, Ralph J. Henderson’, Lawrence Karsh", Evan B. Krisch", 
Timothy D. Langford’, Daniel W. Lin”, Shawn M. McGee®, John J. Munoz", 
Christopher M. Pieczonka’, Kimberley Rieger-Christ', Daniel R. Saltzstein ", John W. Scott", 
Neal D. Shore, Paul R Sieber*, Todd M. Waldmann’, Fredrick N. Wolk®, Stephen M. Zappala°* 


Table 2 - Discrimination of Gleason >7 cancer using the full 
4Kscore and a model without each individual kallikrein 


AUC (95% CI) Difference p value 


Full model 0821 (0.790, 0.852) 

Model without total PSA 0.655 (0.616, 0.694) 0.167 <0,0001 

Model without free PSA 0.699 (0.664, 0.735) 0.122 <0,0001 

Model without intact PSA 0.794 (0.760, 0.828) 0.027 0.001 

Model without hK2 0.806 (0.774, 0839) 0.015 0.020 

Model without 0.751 (0.714, 0.789) 0.070 <0,0001 
intact PSA and hK2 


AUC = area under the receiver operating characteristiccurve; Cl = confidence 
interval; PSA = prostate-spedfic antigen; hK2 = human kallikrein 2. 


Parekh et al, Eur Urol, 2014 
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UROLOGY 
Biopsies saved/cancers missed: 


Gleason >7 cancers, n (x) Gleason score for delayed diagnosis of Gleason 


27 cancers, n (x) 
Detected Delayed diagnosis 304 ae3 444 or higher 


0 (0) 231 (23) 0(0) 0(0) 0(0) 0(0) 
307 (30) 218 (22) aaa 10(1.0) 3(0.3) 0(0) 
434 (a) 207 (20) 24(24) 15(1.5) 7(07) 2(02) 
sB (51) 199 (20) naz m20) 707) 5(05) 
591 (58) 183 (18) 48(47) 33(33) 9(09) 6 (0.6) 


Biopsies Biopsies 
perfarmed(n) avoided. n (x) 


4K Biopsies 
threshold | performed| avoided 


Biopsies |HG cancers|HG cancers|_ Gleason score of missed cancers 
missed 3+4 4+3 8+ 


caught 


[29% 578 |434 (43%) | 207 (20%) | 24 (2.4%) 


151.5%) | 7 (0.7%) | 2 (0.2%) 


Prostate Cance; 


UROLO GY Comparison Between the Four-kallikrein Panel and Prostate 
Health Index for Predicting Prostate Cancer 


Tobias Nordström*®*, Andrew Vickers‘, Melissa Assel‘, Hans Lilja‘, 
Henrik Grönberg”, Martin Eklund” 


Any cancer High grade cancer 


Spectfeity Specifeity 


Nordstrom et al, Eur Urol, 2014 


UROLOGY (em 


Can Urinary PCA3 Supplement PSA in the Early Detection 
of Prostate Cancer? 


Table 4. ROC AUC for Initial and Repeat Biopsies Comparing PCPT Mode! 
with PCPT Model Plus PCA3 After Correction by 10-Fold Cross Validation 


ROC AUC 


Any Cancer HG Cancer 


Model Initial Repeat nitial Repeat 
PCPT 0.68 0.64 0.74 0.74 
PCPT plus PCA3 0.79 0.69 0.78 0.79 
Likelihood ratio test <.001 <.001 <.001 003 


e Prior negative biopsy: NPV=88% for PCA3<20 
e Initial biopsy: PPV 80% for PCA3>60 


Weil et al, JCO, 2014 
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UROLOGY 
Test report 


OPKO Health 4Kscore’ BioReference 


Final Patient Summary Report ‘OPKO 


vocton, Test 
1243 Mate St 
Anytown, USA 12345 
Acct mi” (33399-7) Asares, 
Yel: (412) 222-3333 Tel 


PATIONT, TEST Specinen 10: 

008:02/15/1970 age: 48 v Date OF Report: 03/11/2018 
x: A Date Collected: 03/02/2018 

Tine Collected: 

Date Received: 03/02/2018 

Tine Received: 07:49 


PHYSICIAN 


J North America Alaska Tine 


4kscore: 


There is a 4% probabaty that his patent wil have Gleason Score & 7 prostate cancer Ma biopsy were to be performed. 


LOW RISK 


Test | Aea | ou | aeee | Rapored | Prevous | Prev Ose | ORE | Prot Bapay 
Peat | — one Tot CEM [Re nosse —| Re Pror Bos 
NOTE For complete test resuts, pertorming laboratory and associated comments reter 1o te pasent s cirecai report 


The aKscore test resut is he incvicual patient's risk for agressive prostate cancer of Gleason score 7 and higher ita prostate biopsy were 
tobe performed. The akscore 1s fom blood test resuts of tour kamaren proteins: Total PSA Free PSA Intact PSA. and human 
Kanaren elated peptidase 2 MKZ) combned wh patent ape. ORE result (report). and estory of no prostate BOPSY OF PO negate 
prostate Dopey 


UROLOGY 
PCA3/MiPS 


Urine assay 

Requires "attentive DRE" first 

PCA3 is a lncRNA 

MIPS is PCA3 + TMPRSS2:ERG fusion 
Normalized to PSA mRNA 


UROLOGY 


JAMA Oncology | Original investigation 
Association Between Combined TMPRSS2:ERG and PCA3 RNA 
Urinary Testing and Detection of Aggressive Prostate Cancer 


Table 3. Validation of Multiplex Algorithm Including Urinary TMPRSS2:ERG, PCA3, and Serum PSA Level Higher Than 10 ng/mL to Improve Specificity 
of Predicting Aggressive Prostate Cancer (Gleason Score 27) 


Validation Cohort 
(n= 561) 


Gleason 27 Sensitivity, No Cancer or Gleason <6 PPV, % (95% CI) NPV, % (95% C1) 


% (95X C1) Specificity, % (95% C) (Observed Prevalence, (Observed Prevalence, 
Diagnostic Biomarker” Threshold Value (n = 148) (a= 413) 26.38%) 26.38%) 
PSA 3 912 (86.6-95.8) 16.7 (13.1-203) 28.2 (289-295) 84.1 (75.1-90.3) 
PCA3 7 96.6 (93.7-99.5) 18.4 (147-221) 29.8 (286-309) 93.8 (86.2-97.3) 
TMPRSS2:ERG o 100 o o o 
PSAor TMPRSS2:ERG 4; 289 85.8 (80.2-91.4) 31.8 (293-339) 
PSAor PCA3 5;22 90.5 (85.8-95.2) 325 (30.5-34.2) 
PCA3 or TMPRSS2:ERG 20;8 905 (85.8-95.2) 33.4 (315-354) 
=e PSAor PCA3 or TMPRSS2:ERG 10; 20; 8 92.6 (88.4-96.8) 33.2 (314-351) 


34.1 (29.5-38.7) 
32.2 (27.7-36.7) 
35.4 (30.8-40.0) 
33.4 (288-37.9) 


87.0 (81.5-91.1) 
904 (84.9-94.1) 
91.2 (86.1-94.6) 
92.6 (87.5-95.8) 


* Combined algorithm/threshold would safely avoid 42% 
of biopsies 


Sanda et al, JAMA Oncol, 2017 
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UROLOGY 
SelectMDx 


e Post-DRE Urine 
e DLX1 and HOXC6 mRNA 


Parameter Model 1, OR, CI (p) 


HOXC6 and 8; 1.38-2.05 (0.003) 
1 40-6.06 (0.004) 
5.53; 289-10.56 (<0.001) 
009-083 (0.02) 


6 o 
Specificity 


e AUC 0.90 


081-3594 (0.081) 
Family 1.76; 081-380 (0.15) 
history 
Age 1.01; 0.97-1.05 (0.7) 


Van Neste et al, Eur Urol, 2016 


UROLOGY 
ConfirmMDx 


e Source: Biopsy tissue 

e Assay: DNA methylation status (GSTP1, APC, 
RASSF1) 
— Epigenetic test 

e Tests normal tissue (field effect) 


Biopsy 
Cancer 


Field Effect 


UROLOGY 
Prostate Cancer Continuum of 


Care (localized disease) 


Diag nosis Survivorship and 
and staging adjuvant/salvage therapy 


Initial 
Treatment 


Early detection 


Decipher 
PSMA PET 
Axumin PET 


PSA Prolaris 
fPSA OncotypeDx 
PHI Decipher 
4Kscore MRI 

MIPS CT 

PCA3 Bone Scan 
SelectMDx 

ConfirmMDx 

MRI 


UROLOGY 
SelectMDx 


Select MDX. 


for Prostate Cancer 


SAMPLE 
Patient Report 


Pationt Nome: David Samplo 
Dato ot Birth: 12/27/1952 i 110205 Account: 
MRN/Pationtë: 6979821 107018 Address: 
Prostate Volumo: 30cc i 10ans 

Family History: Nono 

PSA 9 ng/ml DRE: Nomai 


City/State/Zip: Irvine CA 92618 


Patient Result: 


The SelectMDx test result for this patient indicates a 57% likelihood of detecting prostate cancer, with a 50% probability for 
Gleason score 27, when performing a standard 12-core TRUS guided biopsy. 


o, Likelihood of detecting 
50 %o Gleason score 27 cancer 


) Likelihood of prostate 
57% cancer upon biopsy 


UROLOGY 
Clinical report 


GsTPL APC RASSEI Prostate posterior view 
Mettytation 


mendan Methylation age 
Lott Lateral Mid: N vogat Mogata e 5 


- Seminal Af Seminal 
Left Lateral Apex: Ne e " vesicle Se rice 


Left Base: 


Bropsy Ste 


Loft Mid: 

Lon Apex Right 

Right Base: 

Right Mic 

Right Apec 

Right Latoral Baso- 

Right | atoral Mic: 

Transition Transition 
zone zone 


Right Lateral Apex: 


UROLOGY 
Background 


* Development of commercial multi-genes 
expression assays for tumor risk stratification 
— Breast (OncotypeDx, mammaprint) 
— Colon (OncotypeDx) 
— Prostate (Prolaris, OncotypeDx, Decipher) 


e Needs in prostate cancer: 
— Guide need for biopsy in patients with elevated PSA 
and prior negative biopsy 
— Guide treatment decision after diagnosis 
— Guide adjuvant and salvage treatment after 
prostatectomy 
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UROLOGY 


TISSUE-BASED GENE EXPRESSION CLASSIFIERS (GECs) 


DECIPHER 


(GenomeDx Biosciences): Microarray 22 
RNA biomarkers on a scale of 0-1 


: Low vs int. vs. high risk = 
0.45/0.60 
ONcoTYPE Dx 


(Genomic Health): Quantitative real- 
time PCR 17 genes on a scale of 0-100 


Threshold: Low vs high risk = probability 
of adverse surgical pathology >20% 


SEN CUCL ONOOLOSE 


Validation of a Cell-Cycle Progression Gene Panel to 
Improve Risk Stratification in a Contemporary 
Prostatectomy Cohort 


Matthew R. Cooperberg, Jeffry P. Simko, Janet E. Cowan, Julia E. Reid, Azita Djalilvand, Satish Bhatnagar, 
Alexander Gutin, Jarry S. Lanchbury, Gregory P. Swanson, Steven Stone, and Peter R. Carroll 


Prolaris: 


All patients Low risk Intermediate/high risk 


= OCP score < -1 
CCP score -1 10 -0.01 
= COP score > 0 


Progression-Free Survival 
Progression-Free Survival 
(probability) 
Progression-Free Survi 

(probability) 


2 4 6 


Time (years) Time (years) 


No, at risk 
cept a a 2 n 2 2 
CCP:110-001 245 29) 217 154 æ 
ccP>o 123 106 99 79 P. ea e 2 


Fig 1. Kaplan-Meier plots of biochemical progression-free probability by cellcycie progression (CCP) scores grouped by integers for (A) the overall cohort, (B) the 


‘subset of patients who were low risk by clinical criteria defined by Cancer of the Prostate Risk Assessment post-Surgical (CAPRA-S) score of 0 to 2, and {C) the subset 
of patients who were intermediate or high risk by clinical criteria defined by CAPRAS score = 3. 


UROLOGY 


‘och Ayre: STBSA3E-A 


PROLARIS SCORE 5.5 


> US Distribution Percentile: 99% 
(For KAA terete Fok) 


Considerably More 
Aggressive 


leteetaton WO of patents the AUA terete 
‘at? caer hve ower Pros Score 


m m 


Considerably Less Aggressive Consistent More Aggressive Considerably 


Lest agressive 
Mortality Risk 
D> Mortality Risk: 6.2% 10-Yea Prost 
vann 


conroenTAL 
MUl 


Prolaris 


UROLOGY 


Genomic Prostate Score (GPS) Report oncotype Genomic Prostate Score (GPS) Report 


UROLOGY 


OncotypeDx: 


100% 
90% 

§ 80% 
7% 
2 60% 
1 
5 40% 
H 30% 
J 20% 
10% 

0% 


H 
£ 


E 


UROLOGY 


oncotype D 


PATIENT LAST NAME, FIRST- NAMET 


Decipher: 


(GPS Cierion m NOCN Lom ak? 


Prostate Cancer 


A 17-gene Assay to Predict Prostate Cancer Aggressiveness in the 
Context of Gleason Grade Heterogeneity, Tumor Multifocality, 
and Biopsy Undersampling 


Eric A. Klein", Matthew R. Cooperberg™', Cristina Magi-Galluzzi, Jeffry P. Simko™*, 
Sara M. Falzarano‘, Tara Maddala’, June M. Chan™, Jianbo Li’, Janet E. Cowan”, 
Athanasios C. Tsiatis’, Diana B. Cherbavaz’, Robert J. Pelham’, Imelda Tenggara-Hunter’, 
Frederick L. Baehner , Dejan Knezevic’, Phillip G. Febbo’, Steven Shak’, 

Michael W. Kattan*, Mark Lee’, Peter R. Carroll*** 


Validation of a Genomic Classifier that Predicts 
Metastasis Following Radical Prostatectomy in 
an At Risk Patient Population 


R. Jeffrey Karnes,” Eric J. Bergstralh, Elai Davicioni,? Mercedeh Ghadessi,t 
jorki,t Anirban P. Mitra, Anamaria Crisan,t Nicholas Erho,t 

ismael A. Vergara,t Lucia L. Lam,t Rachel Carison, Darby J. S. Thompson, 

Zaid Haddad,? Benedikt Zimmermann,? Thomas Sierocinski,t Timothy J. Triche,? 

‘Thomas Kollmeyer, Karla V. Ballman,§ Peter C. Black.t George G. Klee 

and Robert B. Jenkins 


e Mayo RP registry, 


2000—2006 


Case-cohort design of 
pts at high risk of 
recurrence (n=219) 


Validation for predicting 


| penned ye bret 


metastasis at 5 years 
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Figure 1. Cumaave mena ROC cave comping OC acre 
S escape! 


J Urol, 2013 


UROLOGY 


* 188 pts with pT3 or 
PSM who underwen 
post-RP RT at TJU or 
Mayo 1990-2009 
Both Decipher and 
CAPRA-S associated 
with rates of 
metastasis 
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Genomic Classifier Identifies Men With Adverse Pathology 
After Radical Prostatectomy Who Benefit From Adjuvant 
Radiation Thera 


Decipher low risk 
t 


Time After RT (yoars) Time After RT (yoars) 


UROLOGY 


Decipher report 


Patient Details. 


Clinical Details  preoperssa psa mgmt 42 


Bme gee am 


Your Decipher Result - Genomic High Risk 


Decipher Score 0.7 
Risk - Percent Likethood 

5-Year Metastasis 

10-Year Prostate Cancer Specific Mortality 


Interpretation 


SOVEN oF Sant OORE, 


UROLOGY UROLOGY 


Clinical utility: Do GEC tests change 


Noon 
Risk Group 


‘lal age ITE 


UROLOGY 
Need to 


Newly diagnosed 

prostato cancer, 

‘considering active 
‘survellance 


Development and Validation of a Novel Integrated 

Clinical-Genomic Risk Group Classification for Localized 

Prostate Cancer 

an Stain ag Mata Seng Snes Reber T Dem hn W Davi Rober A Di Adan P. 
os 


Prospective Cohort I (RP) 
Clinical Genomic Risk Groups Fisher's exact test, P< 001 
6-Tier Ter 

Total Points 


oat 


Frequency (%) 


Low Fav-int  Unfav-int 
NCCN Risk Groups 
6 tier clinical genomic risk groups 
B Veryhigh (5) Ml Untovint (3) B Low (1) 
Nigh 4) ME Favint 2) Vorydow (0) 


High 


develop and test algorithms 
for decision making 


” A 
NE 
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decisions? 


e MUSIC 2017 data 
— Favorable risk patients: 58% on AS if no GEC test 


MANAGEMENT OF NEWLY DIAGNOSED PCA 


75.9% 


RATE OF HAVING A RESULT ABOVE THRESHOLD 


= Active surveillance 


= Definitive treatment 


Percent of cases 


15.3% 


| 


Favorable GEC Score 


No treatment 


46.2% 


Unfavorable GEC Score 


UROLOGY 


Patient undergoing RP 
for clinically localized 
prostate cancer 


HU, J...9pratt DE and IVorgan 1M, JLU Prec UNC, 2UL8. 


GMINOR 


surgical margins 


[ RANDOMIZATION (1:1 cluster- | 
crossover in 3 month blocks) 
= K 


_— — 
Decipher test not performed (gene {Decipher test performed (at no cost to 
‘expression studies performed | patient or insurer) 


2-4 weeks from enrollment 


ata 
later date for end of study analyses) \ 
I 


(i) em) 


score reviewed with 


(Decipher and CAPRA-S | 
patient 
ay 


L 
{patient/provider choice | 


Gr) E 
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UROLOGY 


Advanced Prostate Cancer 


UROLOGY 


Original investigation 
Association of AR-V7 on Circulating Tumor Cells 

as a Treatment-Specific Biomarker With Outcomes 
and Survival in Castration-Resistant Prostate Cancer 


UROLOGY 
PCa risk estimates by mutation 


BRCA1 1.07-3.81 = 1.82 


BRCA2 3.18-8.6 3.18-4.38 UE 


Mismatch 99-367 = 2.48 
repair genes 


HOXB13 2.8-8.47 2.7-10.11 


Giri, Sem Oncol, 2016 
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UROLOGY 


Predictive Biomarker: 
AR Splice Variant-7 (AR V7) 
AR-V7 is a truncated form of the AR that lacks the 


ligand-binding domain, but remains constitutively 
active as a transcription factor. 


PSA Responses by AR-V7 


PFS by AR-V7 Status 


Antonarakis ES et al. N Engl J Med 2014 


UROLOGY 


DNA-repair defects in advanced PCa 


Inherited DNA-Repair Gene Mutations 
in Men with Metastatic Prostate Cancer 


* 11.8% of men with metastatic PCa had germline 
mutations in DNA repair genes 


Pritchard, NEJM, 2016 


UROLOGY 


Localized PCa in germline BRCA+ 
patients is more aggressive 
p Metastasis 


ee 


Effect of BRCA Mutations on Metastatic Relapse and Cause-specific 
Survival After Radical Treatment for Localised Prostate Cancer 


BRCA status associated with ~3X increased odds of metastasis 
and PCSM independent of clinical/path variables 


Castro, Eur Urol, 2015 
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UROLOGY 


Predictive Biomarker: 
DNA repair defects (DRD) 


* DNA repair pathway genes include BRCA1, BRCA2, 
ATM, and CHEK2 


¢ PARP inhibitors work by targeting PARP1, an enzyme 
which repairs single strand breaks. 
PARP Mechanism and Inhibition DNA Repair 


DNA Damage pAb? 


© 
RQ 
— Apoptosis 


DNA Collapse 


Individualized Therapy Based on Molecular Enrichment 
(Any Histology) 


EETA PIK3CA mut |_PI3K inhibitor 
ii s c CDK6amp || CDK inhibitor | 
DA G o N 


*™ Molecular } 
Eligibuity? \LGFRLame | WESER Inhibitors 


> /, Cc AR amp 


TCLIA ( AKT inhibitor 


| Anti-androgen J 


‘4 y; PI3KR2 mut 
Tumor Genomic PTEN del 


Analysis 


PI3K inhibitor 


{ PI3K inhibitor | 


{DDR mut | PARP-| 


1) Molecular enrichment and eligibility 

2) Endpoints: Response Rate 

3) Comparison of primary responders versus non-responders 

4) Pre-treatment and Post-resistance biopsy: mechanisms of resistance 
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UROLOGY 


TOPARP Trial: Olaparib (PARP-I) and Association 
with Defects in DNA-Repair Genes 


B Overall Survival 
1.00. 


A. Radiologic Progression-free Survival 


100-7 


P<0.001 by log-rank test P=0.05 by log-rank test 


Biomarker-positive, 
median: 13.8 mo 


0.75 


Biomarker-positive, 
median: 9.8 mo 


0.50- 


Biomarker:negative, "l 
median: 7.5 mo 


Proportion of Patients 


Proportion of Patients 


27 mo 


=) t ___ Biomarker-negative, 
0.00 


8 


01234567 8 9 1011121316151617181920 
Months since Trial Entry 


01234567 8 9 101112131615 1617181920 
Months since Trial Entry 


e Phase 2 trial, heavily pretreated CRPC (n=50) 
* Tumor DRD associated with response 


Mateo J et al. N Engl J Med 2015 


UROLOGY 
Summary 


Know what’s available in each disease setting 


Consider whether additional information will 
impact decision 


Understand what each test is predicting 


Distinction between prognostic and predictive 
markers is key 

Be critical of data with each new test that is 
commercialized and marketed 
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Il UNIVERSITY of MARYLAND 


Prostate Cancer — Utilization of MRI for 
Screening, Diagnosis, and Management 


Mohummad Minhaj Siddiqui, MD 
Associate Professor of Surgery 
Director of Urologic Oncology and Robotic Surgery, University of Maryland Medical System 


Prostate cancer 


e Most common cancer in Male Cancer 
men a paence Rates 1975 
¢ 233,000 new cases in the US in 2014 


¢ 1 in6 men will be diagnosed with 
prostate cancer in their life 


Rate per 10,009 Population 


Second leading cause of 
cancer death in US men 


Prostate biopsy 


Next step if PSA is high (>4ng/ml) or rectal exam is 
abnormal is prostate biopsy 


671 


Disclosures 


No disclosures 


How is prostate cancer diagnosed? 


+ PSA (prostate-specific antigen) 


+ PSA produced in normal prostate and 
prostate cancer 


* Cancer makes much more than normal 
prostate 


+ High levels raise suspicion for cancer 


+ Digital rectal exam 


+ Doctor feels the surface of the prostate 
gland for nodules, hard spots, and any 
other abnormalities 


Prostate biopsy 


Next step if PSA is high (>4ng/ml) or rectal exam is 
abnormal is prostate biopsy 


Areas of biopey 
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Prostate biopsy 


Next step if PSA is high (>4ng/ml) or rectal exam is 
abnormal is prostate biopsy 


Why do we still rely on random sampling to 
diagnose prostate cancer? 


Why do we still rely on random sampling to 
diagnose prostate cancer? 


Prostate biopsy 


Next step if PSA is high (>4ng/ml) or rectal exam is 
abnormal is prostate biopsy 


Why do we still rely on random sampling to 
diagnose prostate cancer? 


Rationale of adding imaging 


Prostate cancer is the only solid tumor that is 
diagnosed by randomly sampling the organ in 
the hopes of hitting the tumor 


Linked to the lack of reliable imaging for 
localizing tumors within the prostate 


Can advances in MRI and other imaging 
modalities change this? 
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Multi-parametric Prostate MRI Multi-parametric Prostate MRI 


Older technology MRI Newer 3.0 Tesla MRI 


Sample MRIs Sample MRIs 


Sample MRIs Sample MRIs 
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Multi-parametric Prostate MRI 


T2W: 


Measures water content 

Tumors are water poor (dark on T2W) 
DWI: Diffusion Weighted Imaging 

Measures water diffusion in tissue 

Tumors are dense (dark on DWI) 
DCE: Dynamic Contrast Enhanced 

Measures contrast flow through tissue 


Tumors are hypervascular (bright on DCE) 


Cutting edge topic in 2012: 
Do MRI findings predict prostatectomy pathology? 


CHALLENGE: How do you cut the prostate in the 
exact same plane as the MRI image? 


Turkbey. et al., Correlation of magnetic resonance imaging tumor volume with histopathology., J Urol. 2012 Oct;188(4):1157-63. 


Cutting edge topic in 2012: 
Do MRI findings predict prostatectomy pathology? 


Turkbey. et al., Correlation of magnetic resonance imaging tumor volume with histopathology., J Urol. 2012 Oct;188(4):1157-63. 
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Multi-parametric 3T Endorectal 
MR Imaging of the Prostate 


| DCEMRI 


Cutting edge topic in 2012: 
Do MRI findings predict prostatectomy pathology? 


ANSWER: 3D Print a custom mold for every 
prostatectomy case with slits to cut specimen 
in plane of MRI images 


Turkbey. et al., Correlation of magnetic resonance imaging tumor volume with histopathology., J Urol. 2012 Oct;188(4):1157-63. 


Cutting edge topic in 2012: 
Do MRI findings predict prostatectomy pathology? 


Correlation of Magnetic Resonance Imaging Tumor Volume 
with Histopathology 

Baris Turkbey,* Haresh Mani,* Omer Aras,” Ardeshir R. Rastinehad,* Vijay Shah,t 
Marcelino Bernardo,* Thomas Pohida,* Dagane Daar,* Compton Benjamin,” 


Yolanda L. McKinney,* W. Marston Linehan,* Bradford J. Wood,ł Maria J. Merino, * 
Peter L. Choyke* and Peter A. Pinto*,§ 


MRI accurate in detection of tumor 
lesions >0.5 cm? 


88% sensitive 
95% specific 


Even better performance for 
Gleason score > 7 


Turkbey. et al., Correlation of magnetic resonance imaging tumor volume with histopathology., J Urol. 2012 Oct;188(4):1157-63. 


ESUR prostate MR guidelines 2012 


* Guidelines for MRI in PCa 
* Clinical indications, minimal/optimal MRI techniques 


+ PI-RADS structured reporting system 
+ Rates the likelihood of the presence of clinically significant prostate 


cancer 


+ Score of 1-5 for T2, DWI/ADC, DCE, MRS, extra-prostatic 


T2 - Peripheral Zone 


Uniform hyperintense signal intensity 
(normal) 


PIRADS 
Prostate Imaging and Reporting and Data System 


Barentsz JO et al. European Radiology 2012;22:746-57 


T2 - Transition Zone 


No abnormality (i.e. normal) on ADC and 
high b-value DWI 


PIRADS v2 


Linear or wedge-shaped hypointensity 
or diffuse mild hypointensity, usually 
indistinct margin 


Heterogeneous signal intensity or 
non.circumscribed, rounded, moderate 
hypointensity 

Includes others that do not qualify as 2, 
4,0r5 


Indistinct hypointense on ADC 


Focal mildly/moderately hypointense on. 
ADC and isointenseimildly hyperintense 
on high b-value DWI 


Dwi 


T2 


Overall Peripheral Zone 


PIRADS 


1 


Any 


2 


Any 
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PIRADS v2 
Prostate Imaging and Reporting and Data System 


PIRADS v2 introduced at RSNA 2014 


Promote standardization, decrease variation in 
acquisition, interpretation and reporting 


Improve detection, localization, characterization, 
risk stratify 


More specific criteria for T2 and DWI scoring 
+ PZ: DWI is dominant sequence 
* TZ: T2 is dominant sequence 


MRS is not included in scoring 


PIRADS v2, ACR 


PIRADS v2 Assessment Categories 


PIRADS 1 — Very low (clinically significant cancer is highly unlikely to 
be present) 


Focal markedly hypontense on ADC and 5 


Circumscribed, homogenous moderate 
markedly hyperintense on high b-value 


hypointense focus/mass confined to 


Any |- 


aroataie erid <15 erh IA Droel DWI; <1.5cm in greatest dimension 


dimension Same as 4 but 21.5cm in greatest 


‘Same as 4 but 21.5cm in greatest dimension or definite ay 
dimension or definite extraprostatic extraprostatic extension/invasive behavior 


extension/invasive behavior Any 


DWI - PZ and TZ DCE — Peripheral and Transition Overall Transition 
Zone Zone 
no early enhancement, or DCE 
diffuse enhancement not corresponding 


No abnormality (i.e. normal) on ADC. 
and high b-value DWI 


Indistinct hypointense on ADC to a focal finding on T2 


and/or DWI or 
focal enhancement corresponding to a 
lesion demonstrating features of BPH 
onT2WI 


Focal mildly/moderately hypointense 
on ADC and isointense/mildly 
hyperintenseon high b-value DWI. 


Focal markedly hypontense on ADC 
and markedly hyperintense on high 
b-value DWI; <1.5cm in greatest focal, and; 
dimension earlier than or contemporaneously with 


‘Same as 4 but 21.5cm in greatest hebeclada Gi Sat normal 
dimension or definite prostatic aena, ane 
extraprostatic extension/invasive corresponds to suspicious finding on 


behavior T2W and/or DWI 


Use of MRI to guide biopsies 


“Cognitive fusion” 


In gantry biopsy 


MRI/US fusion biopsy 


PIRADS 2 - Low (clinically significant cancer is unlikely to be present) 


PIRADS 3 — Intermediate (the presence of clinically significant cancer 
is equivocal) 


PIRADS 4 — High (clinically significant cancer is likely to be present) 


PIRADS 5 — Very high (clinically significant cancer is highly likely to be 
present) 


PIRADS v2, ACR 


Use of MRI to guide biopsies 


“Cognitive fusion” - inaccurate 


In gantry biopsy 


MRI/US fusion biopsy 


675 


Copyright © Oakstone Publishing, LLC, 2018. All Rights Reserved. 


Use of MRI to guide biopsies 
“Cognitive fusion” - inaccurate 


In gantry biopsy — resource intensive 


MRI/US fusion biopsy 


Spatial Tracking System 


EM sensors 


Pre-Biopsy MP-MRI Acquisition 
and Lesion Identification 


Fusion of Real-Time 
Transrectal Ultrasound and 
Pre-Biopsy MP-MRI 
Real-time Pre-biopsy 
Ultrasound MP-MRI 


Standard 12-core biopsy (purple) 
and Targeted Fusion biopsy (yellow) 


MRI-TRUS Fusion Prostate Biopsies 


| specrosopy 
= 
= ae 
Prostate segmentation and targetidentification 


riorto procedure 


Intra-procedure 
Realtime TRUS _ Corresponding MRI 
a= 


ay of procedure 


3D TRUS MRI- 3D TRUS 
acquisition registration 


Spatial Tracking System 


Misconception 


MRI does not find small, low-grade lesions that would 
have otherwise been missed 


rather... 


MRI/US biopsy detects high grade, high volume disease 
and misses low grade, low volume “clinically 
insignificant disease 
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Original Investigation 
Comparison of MR/Ultrasound Fusion-Guided Biopsy With 
Ultrasound-Guided Biopsy for the Diagnosis of Prostate Cancer 


M. Minhaj Siddiqui, MD; Soroush Rais-Bahrami, MD: Baris Turkbey, MD; Arvin K. George, MD: Jason Rothwax, BS: 
Nabeel Shakir, BS; Chinonyerem Okoro, BS; Dima Raskolnikov, BS; Howard L Parnes, MD: 

W. Marston Linehan, MD: Maria J. Merino, MD; Richard M. Simon, DSc: Peter L. Choyke, MD; 

Bradford J. Wood, MD: Peter A. Pinto, MD 


jamacom JAMA January 27,2015 Volume 313, Number4 391 


Fusion biopsy performed at the NIH from 2007-2014 
Risk Groups 
B High 


Analysis of 1003 men biopsied for suspicion of prostate cancer Paas, 


Low 


MRI targets on all patients 


Targeted biopsies and standard 12-core biopsies performed on 
all men 


Standard biopsy 


30% more high-grade 
prostate cancers 
diagnosed 


Risk Groups 17% fewer low-grade Risk Groups 


— mi — 
m High prostate cancers m High 


Intermediate diagnosed Intermediate 


low low 


MR/US Fusion 
biopsy 


Table 2. Performance of Different Biopsy Approaches in the Detection of Intermediate- to High-Ri 
MRI Cancer on Whole-Gland Prostatectomy Specimen 
(1215 men) Targeted MR/Ultrasound Standard 
Fusion Biopsy Extended-Sextant Biopsy Combined Biopsy 
Sensitivity, % (95% CI) 77 (67-84) 53 (43-63) 85 (76-91) 
Tabie 2 Performance of Different Biopsy Approaches in the Detection of intermediate to High Rak Prostate Specificity, % (95% CI) 68 (57-78) 66 (54-76) 49 (37-60) 
‘eon on We Glan vomnecone Spee Negative predictive value, % (95% CI) 70 (58-80) 53 (43-63) 73 (58-84) 
Targeted URUTAU sunand 
TEENE Fusion psy Extended-Sertamt Biopsy Combined Biopsy Positive predictive value, % (95% CI) 75 (65-83) 66 (54-76) 67 (58-75) 
= ier s Sensitivity, % (95% CI) 77 (67-84) 53 (43-63) 85 (76-91) 
template biopsy Specifieny, % (95% cl) 68 (57-78) 66 (54-76) 49037-60) Accuracy, % (95% CI) 73 (70-76) 59 (55-63) 69 (65-72) 
and. Negative predictive value, % (95% CI) 70 (58-80) 53 (43-63) 73 (68-84) AUC (95% Cl) 0.73 (0.66-0.79) 0.59 (0.52-0.67) 0.67 (0.60-0.74) 
Targeted MR/US Postive predictive value, 895K) 75 (65-83) 66 (54-76) 67 (58.75) DER fa GRIT ae D 
Acaray, $ (95X0) 7300-76) 59055-63) 965-7) Peliin 


Visible lesion 


fusion biopsy AUC (95% C) 0.73 (0.66-0.79) 0.59 (0.52-0.67) 0.67 (0.60-0.74) 


(1003 men) P value of comparison with 005 o4 
targeted MR/uitrasound biopsy 


Men who opted for Targeted biopsy more sensitive and specific than 12-core biopsy for detection of 
radical prostatectomy 


for treatment intermediate to high-risk prostate cancer on whole gland pathology 


See ae More likely to diagnose intermediate to high-risk disease 


Less likely to diagnose low-risk disease 


JAMA. 2015;313(4):390-397. dol:10.1001/jama.2014.17942 
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PROMIS Study 


Study Weaknesses <= 
(723 men) Strengths 


nee eens È ; 2 : + All men had no history of no 
Comparison of MR/Ultrasound Fusion-Guided Biopsy With prior prostate biopsy 
Ultrasound-Guided Biopsy for the Diagnosis of Prostate Cancer 12-core standard Saturation biopsy performed on 
template biopsy everyone so no bias of 
and 
* Majority of patients had prior-neg prostate biopsy Transperineal prostatectomy cohort 
saturation biopsy Men with negative MRI biopsied 


+ Skews population towards difficult to detect tumors on standard 12-core (572 men) 


Weaknesses 
* 1.5 Tesla MRI used 
+ No targeted biopsy performed 


e Men with negative MRI were not biopsied on protocol 


e Unable to tell predictive value of negative MRI Sig. 


tumor on 
TRUS bx 


e Sensitivity / Specificity derived from prostatectomy sub-cohort 
¢ Biased population 


JAMA January 27,2015 Volume 313, Number 4 391 NIVIRSITY Y MARYLAND www.thelancet.com Vol389 February 25, 2017 


Diagnostic accuracy of multi-parametric MRI and TRUS Diagnostic accuracy of multi-parametric MRI and TRUS 
biopsy in prostate cancer (PROMIS): a paired validating 


confirmatory study 


biopsy in prostate cancer (PROMIS): a paired validating 
confirmatory study 


Hashim U Ahmed", Ahmed E1-Shater Bosaily*, Louise C Brown”, Rhian Gabe, Richard Kaplan, Mahesh K Parmar, Yolanda Collaco-Moraes, 
Katie Ward, Richard G Hindley, Alex Freeman, Alex P Kirkham, Robert Oldroyd, Chris Parker, Mark Emberton, and the PROMIS study groupt 


MRI score strongly associated 
¢ Number of clinically significant tumors diagnosed on transperineal with risk of clinically significant 
saturation biopsy but missed by MRI or TRUS prostate cancer 
— Gleason 4+3 


— High volume Gleason 3+4 or 
Gleason 3+3 


Total = 17 
Number Gleason 3+3 |1 
(range of maximum cancer core length, mm) | (8mm) 11mm) 
| Gleason 3+4 16 
| (6-12mm) f (6-14mm) 
| Gleason 4+3 | 0 13 
| (3-16mm) i 3 i P 


N=163  N=120 N2135 


% by status of disease 


MRI score 


www.thelancetcom Vol389 February 25, 2017 UNIVIRSITY A MARLAND www.thelancetcom Vol389 February 25, 2017 


PRECISION Study 


The NEW ENGLAND JOURNAL of MEDICINE 


MRI-Targeted or Standard Biopsy 
for Prostate-Cancer Diagnosis 


MRI as part of screening? 


Abnormal PSA or Abnormal PSA or 
rectal exam rectal exam 


= 


Targeted biopsy 
(181 men) 


biopsy 
0 men) 


x 


MP-MRI 
(252 men) 


RANDOMIZATION 


Random Targeted Ne 
Prostate Biopsy Prostate Biopsy pi NoBionsy 


(71 men) 


Kasivisvanathan et al., NEJM. 2018 May 10;378(19):1767-1777 
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PRECISION Study 


E Clinically significant 
cancer 


Clinically insignificant 
cancer 


Ne cancer MRI PI-RADS score strongly 
associated with risk of 
clinically significant (Gleason 
3+4) prostate cancer 


Participants, According to 
Disease Status (%) 


Kasivisvanathan et al., NEJM. 2018 May 10;378(19):1767-1777 


PRECISION Study 


= Targeted Bx increased 


clinically significant PCa 
detection by 46% (38% vs 
26%, absolute 12% 
difference) 


= 


MRI Standard 


m Clinically Significant m Clinically Insignificant mBenign = No Biopsy 


Kasivisvanathan et al., NEJM. 2018 May 10;378(19):1767-1777 


PRECISION Study 


= Targeted Bx increased 


clinically significant PCa 
detection by 46% (38% vs 
26%, absolute 12% 
difference) 


Targeted Bx decreased 
clinically insignificant PCa 
diagnosis by 59% (9% vs 
22%) 


MRI Standard 
m Clinically Significant m Clinically Insignificant m Benign = No Biopsy 
Targeted Bx approach 
avoided biopsy in 28% of 
patients altogether 


Kasivisvanathan et al., NEJM. 2018 May 10;378(19):1767-1777 


MRI Standard 


m Clinically Significant m Clinically Insignificant m Benign 


MRI Standard 


Clinically Significant m Clinically Insignificant m Benign 


PRECISION Study 


No Biopsy 


Kasivisvanathan et al., NEJM. 2018 May 10;378(19):1767-177. 


PRECISION Study 


=> Targeted Bx increased 
clinically significant PCa 


detection by 46% (38% vs 
26%, absolute 12% 
difference) 


Targeted Bx decreased 
clinically insignificant PCa 
diagnosis by 59% (9% vs 
22%) 


No Biopsy 


Kasivisvanathan et al., NEJM. 2018 May 10;378(19):1767-1777 


Swedish trial 
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MRI as part of screening? Active Surveillance 


Could a 2-step process of PSA, MRI, and then biopsy of only MRI suspicious : 
lesions become a new paradigm for prostate cancer screening? Demonstrated to be safe, effective method to manage 


prostate cancer in properly selected men 


Involves regular follow-up with PSA, DRE and repeat 
prostate biopsy 


84% decrease in missed diagnosis of Cost!!! 
Gleason =4+3 tumors 

Infrastructure (MRI still precious utility) 
27% decrease in the diagnosis of low risk 15-40% rate of progression to definitive treatment 
Gleason 3+3 tumors Experience base at medical centers and in 

community * Unclear how much of “progression” due to previously 


66% fewer biopsies undiagnosed higher risk tumor vs true progression of tumor 
from low to higher risk 


MP-MRI to follow men in AS Value Of A Negative MRI 


Negative Multiparametric Magnetic 


: : A ; . Resonance Imaging of the Prostate 
Can MRI be incorporated into how we risk stratify men with Predicts Absence of Clinically 


prostate cancer? Significant Prostate Cancer on 
12-Core Template Prostate Biopsy 


Amanda J. Lu, Jamil S. Syed, Kevin A. Nguyen, Cayce B. Nawaf, James Rosoff, 


+ NYU cohort of 75 men with negative MP-MRI Michasi Spektor, Angaque Lv Petr A Humphrey Jee C. Weinreb, 
+ NPV for all PCa 81%, for GS 27 is 98.7% 


Yale University 
School of Medicine 


are Entire Cohort Biopsy-naive 
Overall cancer detection rate on 12-core systematic biopsy, n/N (%) 14/75 (18.7) Overall cancer detection rate 27/100 (27%) 10/38 (26.3%) 


Detection of GS 6 prostate cancer, n/N (%) 13/95 (173) 


Detection of GS > 7 prostate cancer, n/N (%) 175 (13) Detection of GS 6 cancer 4/100 (24% 9/38 (23.7%) 


NPV for all prostate cancer, % 813 Detection of GS >27 cancer 3/100 (3%) 1/38 (2.6%) 


NPV for GS > 7 prostate cancer, % 98.7 


NPV of all prostate cancer 13% 73.7% 
; Gleason score; NPV, negative predictive value. NPV of GS >7 prostate cancer 97% 97.4% 


Wysock JS, et al. Predictive value of negative 3T multiparametricmagnetic resonance imaging of the prostate on 12-core biopsy rE ji SY 105. 2017 
results. BJUL. 118:515-520, 2016 UROLOGY 105, 2017 


Diagnostic accuracy of multi-parametric MRI and TRUS S 7 
biopsy in prostate cancer (PROMIS): a paired validating MP-MRI to follow men in AS 


confirmatory study 


Can MRI be used to follow men on AS without biopsy? 


e NIH cohort of 58 men who underwent at least 2 serial MRI while 
on active surveillance 


MRI progression defined as increased: 


96% Negative Predictive Value * Maximal lesion diameter 
for clinically significant prostate k 
cancer for negative MRI 


Number of lesions 


e Maximal lesion suspicion score 


% by status of disease 


Gleason score inc! ssion Total 


No 
Yes, detected by 3 17 


‘wwwthelancet.com Vol389 February 25, 2017 winsvenimas  Walton-Diaz A, et al. Use of serial multiparametric magnetic resonance imaging in the management of patients with prostate 
cancer on active surveillance. Urologic Oncology. 33(2015) 
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MP-MRI to follow men in AS Provocative questions for MRI and active surveillance 


NIH series: Poor performance of MRI progression to 
predict pathologic progression (53% sensitivity) 


Can MRI be incorporated into how we risk stratify men with 
UCLA series: 49 men, more stringent definition of MRI prostate cancer? 
progression, similarly poor association of MRI progression Yes 
to predict pathologic progression (37% sensitivity) 


Can MRI be used to follow men on AS without biopsy? 
Although MRI may be predictive of intermediate/high risk 
prostate cancer, changes in MRI may not be as sensitive No! 
to progression 


Felker ER, et al. Serial Magnetic Resonance imaging in Active Surveillance of Prostate Cancer: Incremental Value 
Ely. J Urology. 195(1421-1427) May 2016 


Walton-Diaz A, et al. Use of serial muitiparametric magnetic resonance imaging in the management of patients with prostate 
cancer on active surveillance. Urologic Oncology. 33(2015) 


3D printing to assist surgical planning Guidance for radical prostatectomy 


Retrospective case-control study of 134 men 


j with MRI, 134 without, who underwent 
os ‘a 
~~ 
j À Positive margin rate with MRI = 7.5% 


Patient undergoes 3D Model of the , 3D Model used T Positive margin rate no MRI = 18.7%, 
preoperative MRI prostate is created intraoperative to assist f 0.01 
from MRI and printed with resection of d ; p=0. 
using 3D printer prostate and attention 
to tumor margins 

Multivariate analysis controlling for 
Gleason score, surgeon, nerve sparing, age, 
PSA and stage shows MRI still significantly 
reduces positive margin rate 


j, Padhani AR et al. sted Radical my: Mutiparametric MR Imaging-directed Intraoperative Frozen-Section 
duce the Rate of je Surgical Margins Radiology Sept 29, 2014 


Extracapsular extension Seminal Vesicle Invasion 


* Retrospective review of 169 men who had Review of 822 men with MRI and targeted 
radical prostatectomy and preop MRI ae MR/US fusion biopsy 


e Extracapsular extension seen in 53 (23%) 7 25 had concern for SV invasion on MRI 
Performance of MRI for detecting ECE i 6 had concern for bilateral SV invasion 


31 SV’s sampled on biopsy, 20 (65%) were 


Specificity 73.9% positive 


Negative Predictive Value 


Magnetic Resonance Image Guided Prostate Biopsy in Stratifying Men for Risk of Extracapsular Extension os aging and image-guided biopsy to detect seminal vesicle invasion by prostate cancer.. J 
ol Jul 2015. 194(1) 105-111 0 
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MRI-guided focal 
prostate cancer therapy? 


20% of prostate cancer is unifocal 


MRI with MR/US fusion biopsy 
gives greater confidence in 
distribution of tumor 


Some patients with low risk 
disease are unable to reliably 
follow-up or are uninterested in 
active surveillance 


682 


Take away points 


MRI can detect regions of concern for prostate cancer 


MRI/US fusion guided biopsies more reliably can sample the 
prostate for detection of significant cancer 


The role of MRI guided treatment has promise but needs 
further development 
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Focal Therapy in Prostate Cancer: a novel 
approach in select patients 


Behfar Ehdaie, MD, MPH 


Department of Surgery, 


Urology Service 


Low- 
Intermediate 


i i Risk 


iS 


Department of Epidemiology 
and Biostatistics 


Memorial Sloan Kettering 
Cancer Center 


[Hoffman, 2014] 


This talk will outline the role of focal therapy as a 
viable treatment for localized prostate cancer 


Patient selection and detecting index tumors 


Reported outcomes using focal therapy 


Bridging the divide between delay 
in radical treatment and cure 


Biopsy pathology primary Gleason grade is 
prognostic of disease recurrence after treatment 


(1) 3+3 


(3) 443 


Probability of RFP 


(4) 4+4 


(5) 2445 


2 3 4 5 6 


Years Since Surgery 


[Epstein, 2016] 
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Approximately 40% of men randomized to active 
monitoring underwent radical treatment within 5 
years 


Radiotherapy group 


Surgery group 


Active-monitoring group 


Patients Undergoing Radical 
Intervention (%) 


Follow-up (yr) 


[Hamdy, 2016] 


Therefore, focal therapy or partial gland ablation is 
a potentially effective treatment with minimal 
morbidity that delays radical treatment for men with 
intermediate risk prostate cancer 
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Energy-based technology for ablation of tissue 
vary by thermal or non-thermal therapies 
Cryoablation* 

HIFU* 

laser* 

Radiofrequency* 

Magnetic Particle Thermotherapy 


Photodynamic therapy 
Electroporation* 


i Anteris 
* Click te ae 
Tumor 3 


On Gleason score = 5(3+2) 


Index tumor 
Gleason score = 6 (3+3) 


i $ Memorial Sloan-Kettering 
\ annar Center 


Adverse pathologic features, including highest 
stage, Gleason score, and tumor volume often 
concur in the same index lesion 


Tumor Volume 


Highest Gleason Score 


[Arora, 2004] 
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Tumor localization within prostate glandular 
anatomy informs patient and treatment selection 


[Ahmed, 2012] 


T 
E 
2 
o 
E 
S 
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> 
. 
co 
& 
3 
= 


1 2 3 4 >5 


No. of tumor foci 


Memorial Sloan-Kettering, 
Tanner Center 


The sensitivity of MRI to detect prostate cancer is 
improved with larger tumor volumes and higher 
Gleason scores 


Overall PPV: 98% 
Sensitivity: 
Gleason 27: 0.69-0.80 (p<0.05) 
<7: 0.27-0.47 . 
Volume >5mm: 0.53-0.68 (p<0.05) 
<5mm: 0.13-0.37 


[Turkbey, 2012] 
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MR-targeted biopsy accurately detects the location 
and identifies the Gleason score of the index tumor 


Index tumor location accurately detected: 95% of cases (128/135) 
Gleason score identified: 69.5% of cases (89/128) 


Scar | [eee oes al (eteeeone 


23 (70%) 


10 (30%) 


0 


2 (4%) 


50 (88%) 


5 (8%) 


0 


6 (30%) 


14 (70%) 


[Baco, 2015] 


Surrogate oncologic outcomes are essential to 
study the benefit of focal therapy to patients 


Overall Survival 


Prostate Cancer-specific Survival 


[Popiolek, 2013] 


Focal therapy of index tumors has low rates of 
genitourinary side effects and acceptable short- 
term absence of clinically significant cancer 


> Pad-free 
continence 


— Leak-free, pad- 
free continence 


~ Erections 
ficient for 


Proportion (%) 


7 8 9 wo 1 2 


‘ 
Time (mo) [Ahmed, 2015] 
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Gleason score 27 prostate cancer detected by MRI- 
targeted biopsy (black bar) compared to detection by 
standard 14-core biopsy only (gray bar) 


T T T 
No Lesion (n=71 3 (n= 18 4 (n=107) 


MRI Lesion Score 


[Ehdaie, 2016] 


Focal therapy of uni- and multifocal prostate cancer 
leads to a low-rate of genito-urinary functional 
impairment with effective early absence of cancer 


100, 
e 
39/41" (95%, 95% C183-99) 


o 
26/31" (84%, 95% C1 66-95) 


23%, 95% C1 11-39) 


95% C12-21) 


[Ahmed, 2012] 


Focal High-intensity Focused Ultrasound Targeted Hemiablation 
for Unilateral Prostate Cancer: A Prospective Evaluation of 
Oncologic and Functional Outcomes 


Ernesto R. Cordeiro Feijoo, Arjun Sivaraman, Eric Barret *, Rafael Sanchez-Salas, Marc Galiano, 
Francois Rozet, Dominique Prapotnich, Nathalie Cathala, Annick Mombet, Xavier Cathelineau 


Focal HIFU Hemiablation 
100% (71/71) 


No follow-up biopsy 
5.6% (4/71) 
Follow-up 
94.3% (67771) 


Negative follow-up biopsy Positive follow-up biopsy 
74.6% (5067) 25.4% (17/67) 


Positive homotateral Positive contralateral Positive bilateral 
14.9% (10067) 9% (667) 1.5% (1167) 


[Feijoo, 2015] 
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Focal High-intensity Focused Ultrasound Targeted Hemiablation 
for Unilateral Prostate Cancer: A Prospective Evaluation of 


Padeliporfin vascular-targeted photodynamic therapy versus 
active surveillance in men with low-risk prostate cancer 


Oncologic and Functional Outcomes (CLIN1001 PCM301): an open-label, phase 3, randomised 


Ernesto R. Cordeiro Feijoo, Arjun Sivaraman, Eric Barret *, Rafael Sanchez-Salas, Marc Galiano, controlled trial 


Francois Rozet, Dominique Prapotnich, Nathalie Cathala, Annick Mombet, Xavier Cathelineau [Abdd-Rohmne Azzouzi Sébastien Vincendeau, Eric Barret, Antony Ceca Français Weindouns Henk G van da Peek, Christian G Ste 
Jens Rassweter Georg Solomon Edoardo Solscoa, Antonio Alcaraz. TevwoT Tammela Derek Rosario Francisco Gomer Veiga, Goran Aigen, 
FawtiBenzoghe, Bertrand Gailac. Bily Amza, Frans MJ Debye Gate Fromont Cristian Gatake Mark Emberton, on behalf of the 
PCM3OI Study Group 


Study Patients, Mean Mean Gleason Cancer Mean Biopsy Continence, Potency 
n  preprocedural prostate score localization follow-up recurrence x 
PSA 


Ahmed et al 73 < MRI and transperineal 12mo 11% at 6 mo 
(2011) (13) template-guided 
mapping biopsy 
El Fegoun et al ‘TRUS biopsy 8% at 1 yr 
(2011) {15} 
‘Ahmed et al < MRI and transperineal 23% at 6 mo 
(2012) (14) template-guided 
mapping biopsy 
Barret et al ‘Transperineal Mean IEF decreased 
(2013) 116) template-guided from 20 to 19 
mapping biopsy 
Present study < MRI and TRUS biopsy 164% at 1 yr Mean IEF decreased 
(2015) from 17.9 to 154 


[Feijoo, 2015] 


A Multicentre Study of 5-year Outcomes Following Focal Therapy 


Padeliporfin vascular-targeted photodynamic therapy versus e ` Ar Ai A 
in Treating Clinically Significant Nonmetastatic Prostate Cancer 


active surveillance in men with low-risk prostate cancer 


(CLIN1001 PCM301): an open-label, phase 3, randomised Stephanie Guillaumier™™', Max Peters“, Manit Arya®@*, Naveed Afzal’, Susan Charman, 

Fy Tim Dudderidge®, Feargus Hosking-Jervis **, Richard G. Hindley', Henry Lewi’, 
controlled trial Neil McCartan®, Caroline M. Moore, Raj Nigam‘, Chris Ogden’ Raj Persad", 
Karishma Shah®, Jan van der Meulen”, Jaspal Virdi®, Mathias Winkler, 


[Abd-Rohmine Azzouz Sébastien Vincendewu Eric Barret, Antony Gece François indus Henk G van der Podi, Chistian G Stief y des 
Mark Emberton®®, Hashim U. Ahmed™ 


Jens Rassueter Georg Solomon Eduardo Solsona Ant arvo T Tamme Dare J Rosario Francisco Gome-Veig, Goran Aigen 
Fawzi Benzoghay, Bertrand Gila Bily Amed, Frans MJ Debnvyne. athe Fromont Christian Gatake Mark Emberton, on behalf of the 
POM301 Study Group 


Vascular-targeted Active Hazard ratio pvalue 
surveillance (95% Cl) 


photodynamic 
therapy (m=206) _ (n=207) 
58 28%) 120(58%) 0-34 (0-24-046)t <00001¢ 


49 (24%) 91(44%) NC <0-00019 


Fature-tree survival 


Resetting the default: patient counseling must 
bridge the divide between cure and delaying radical 
treatment. 


A Multicentre Study of 5-year Outcomes Following Focal Therapy 
in Treating Clinically Significant Nonmetastatic Prostate Cancer 


Stephanie Guillaumier®™', Max Peters“', Manit Arya®“*, Naveed Afzal’, Susan Charman *, 
Tim Duddridge, Feargus Hosking-Jervis “", Richard G. Hindley‘, Henry Lewi’, 

Neil McCartan”, Caroline M. Moore, Raj Nigam“, Chris Ogden ', Raj Persad ™, 
Karishma Shah®, Jan van der Meulen”, Jaspal Virdi‘, Mathias Winkler“, 

Mark Emberton“*, Hashim U. Ahmed*4** 


Overall survival 
By D'Amico risk class 
Low ) 99(96-100) 99 (96-100) 
Intermediate 99 (98-100) 99 (97-100) 
High ( ) 99(97-100) 98 (96-100) 
Metastasis-free survival 99.7 (99-100) 99 (98-100) 98 (97-99) 
By D'Amico risk dass 
Low 100 (NA) 99 (96-100) 95 (93-100) 
Intermediate 99.7 (99-100) 99 (97-100) 99 (97-100) 
High 99.5 (98-100) 98 (96-100) 97 (95-100) 
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Retreatment is not uncommon after focal therapy 


15% of patients required retreatment** 


[Ahmed, 2012] 


Focal therapy for prostate cancer is safe and has 
favorable functional outcomes 


New and Established Technology in Focal Ablation of the Prostate: 
A Systematic Review 


e Systematic review: 14 studies 

e Potency preservation (%): 76.9% - 100% 
e Leak free (%): 90-100% 

e Serious adverse events (%): 0% - 4.2% 


Patient preferences regarding sexual function 
expectations should be elicited and discussion of 
outcomes must be expanded to sexual satisfaction 
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Patients should be informed that retreatment of the 
area of focal treatment is expected within the 
spectrum of management to delay radical 
treatment. 


Whole gland 


treatment 
etreatmen 


Partial gland 
ablation 


Surveillance 


However, is sexual function only potency for 
patients undergoing focal therapy? 


Orgasm 


2017 
Phase II Study of VTP for 
the Treatment of 
2010 2015 Intermediate Risk PCa 
Phase I Study of VTP for the FDA/AUA/SUO Meeting: 
Treatment of Low Risk PCa Partial Gland Ablation 
PI: Coleman 


2008 

Phase II Study of Focal 

Cryoablation in Low Risk PCa 

PI: Eastham 2016 
Phase II Study of Irreversible 
Electroporation Treatment 


PI: Ehdaie 
2015 


Phase II Study of MR-Guided 
Focused Ultrasound Treatment 
Pl: Ehdaie 

2009 

Phase II Study of HIFU for the 

Treatment of Locally Recurrent PCa 

Pl: Eastham 
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Focal MR-Guided Focused Ultrasound Treatment of In conclusion, focal therapy of index tumors 
Localized Prostate Cancer: Multi-center Phase Il provides an alternative treatment for intermediate 


Clinical Trial (Pl: Ehdaie) risk prostate cancer 


Intervention Cohort 


Enrollment Treatment 6 months 24 months + Treatment of the index tumor and 
subsequent surveillance of low risk 

tumors overcomes challenges in 

multifocal cancer 

The goals of focal therapy should 


= 


Leap? —> 


* Gleason $4+3, <pT2 Data: Outcomes: 
* Unifocal prostate cancer © HRQOL 1. Serious Adverse Events 


* MRI detected lesion Complications 2. 6- and 24- month pathology 
* Prostate <60mL MRI Tha n k Yo u 
* Continent, Potent PSA 


be separate from whole gland 
treatment 


Therapy with MR- 
Thermography 


MR-Guided HIFU Focal 


—| MR-Targeted Biopsy 
__|_ MR-Targeted Biopsy 
—| MR-Targeted Biopsy 
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Prostate Cancer: Surgical 
Management 
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Surgical Treatment of Prostate Surgical Treatment of Prostate 
Cancer: Outline of talk Cancer: Outline of talk 


Evidence that it works Evidence that it works 
Patient Selection Patient Selection 

Tumor Factors Tumor Factors 

Pelvic Lymphadenectomy Pelvic Lymphadenectomy 
Radical Prostatectomy Radical Prostatectomy 


— Open — Open 
— Perineal — Perineal 


— Laparoscopic + Robotic Assistance — Laparoscopic + Robotic Assistance 


Randomized Trials of Radical 


Prostatectomy SS 


SPG-4: Pre-PSA era Radical Prostatectomy or Watchful Waiting 
in Early Prostate Cancer 


PIVOT: Early PSA screening era 
PROTECT: Contemporary PSA screening 


N ENGL) MED 370;10 NEJM.ORG MARCH 6, 2014 
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Absolute Risk 
Reduction with 
Radical 
Prostatectomy 


Relative Risk 
with Radical 


Prostatectomy 
(95% Cl) 


Cumulative Incidence 


Radical Prostatectomy 
(N=347) 


Watchful Waiting 
(N=348) 


no. of percentage 
events % (95% Cl) points (95% Cl) 


% (95% CI) 
Death from any cause 
All 56.1 (50.9t062.0) 247 
Age 
<65 yr 
265 yr 
Tumor risk 
Low 43.4 (34.8 to 54.1) 
Intermediate 57.1 (49.0 to 66.4) 
High 73.3 (63.8 to 84.2) 


Death from prostate 
cancer 


All 177 (14.0t0 22.4) 
Age 
<65yr 
265 yr 
Tumor risk 
Low 10.2 (5.8 to 18.0) 
Intermediate 15.1 (10.2to 22.2) 
High 33.1 (24.0t045.7) 


68.9 (63.8t074.3) 12.7 (5.1t020.3) 0.71 (0.59 to 0.86) 
40.0 (32.7 to 49.0) 


698 (63.1 to 77.4) 


65.6 (58.2 to73.9) 
717 (64.9 to 79.3) 


25.5 (14.3 to 36.8) 
19 (-8.2t0 12.0) 


0.50 (0.37 to 0.68) 
0.92 (0.73 to 1.18) 


59.1 (50.7 to 68.8) 
72.5 (64.5 to 81.6) 
78.8 (69.7 to 89.2) 


15.6 (2.5 to 28.8) 
15.5 (3.3 to 27.6) 
5.6 (-8.5 to 19.6) 


057 (0.40t0 0.81) 
071 (0.53 to 0.95) 
0.84 (0.60to 1.19) 


287 (24.2t034.2) 11.0(4.5t0175) 0.56 (0.41t00.77) 
18.3 (13.1 to 25.7) 


17.3 (125 to 24.0) 


34.1 (27.3 t0 425) 
23.9 (18.2to 31.5) 


15.8 (6.010 25.5) 
66 (-2.1to 15.2) 


0.45 (0.29 to 0.69) 
075 (0.47 to 1.19) 


140 (9.1 to 21.5) 
39.3 (313 to 49.3) 
357 (263 to 48.5) 


38 (-4.6t0122) 0.54 (0.26 to 1.13) 
24.2 (13.6 to 349) 0.38 (0.23 to 0.62) 
26 (-12.7 to 17.8) 0.87 (0.52to 1.46) 


I Death from prostate 


IB Other cause of death, 
with metastases 


I Other cause of death 
with androgen: 
deprivation therapy 


C Other cause of death, 
without androgen: 
deprivation therapy 


TS 


Probability 


No.atRisk 157 154 145 13% 14% No.atRisk 16 19 14 118 


<65 yr 69 
265 yr B1 


40.0 (32.70 49.0) 112 
69.8 (63.1t077.4) 135 


65.6 (58.2t073.9) 
717 (64.9t079.3) 


25.5 (14.3 to 36.8) 0.50 (0.37 to 0.68) 
19 (-8.2t012.0) 0.92 (0.73 to 1.18) 


P Value 


<0.001 
0.52 


I Other cause of death, 
with androgen: 
deprivation therapy 


O Other cause of death, 
without androgen 
deprivation therapy 


I Death from prostate 


E Other cause of death 
with metastases 


Intermediate Risk 


Probability 
SeS2L2aRnaeas 
T vol AM 


-> 


No.atRisk 148 No. at Risk 


10.2 (5.8t018.0) 20 
15.1 (10.2t022.2) 50 
33.1 (24.0t045.7) 29 


14.0 (9.1 to 21.5) 
39.3 (31.3 to 49.3) 
35.7 (26.3 to 48.5) 


3.8 (-4.6t012.2) 0.54 (0.26 to 1.13) 
24.2 (13.6t0 34.9) 0.38 (0.23 to 0.62) 
2.6 (-12.7to 17.8) 0.87 (0.52 to 1.46) 


0.17 
<0.001 
0.84 


690 


M Death from prostate 


E Other cause of death 
with metastases 


A. Radical Prostatectomy 
105 


Years 


All Patients 


63 17.7 (14.0t0224) 99 287 (24.2to 34.2) 


[D Other cause of death, 
with androgen: 
deprivation therapy 


11.0 (4.5 to 17.5) 


C Other cause of death, 
without androgen: 
deprivation therapy 


0.56 (0.41t00.77) 0.001 


No. at Risk 


Low 
Intermediate 
High 


I Death from prostate 


BB Other cause of death, 


with metastases with androgen: 


deprivation therapy 


ty 


Probabili: 


No. at Risk 


11 102(58t018.0) 20 
24 15.1 (10.2t0222) 50 
28 33.1(24.0t045.7) 29 


14.0 (9.1 to 21.5) 
39.3 (31.3 to 49.3) 
35.7 (26.3 to 48.5) 


I Other cause of death, 


C Other cause of death, 
without androgen: 
deprivation therapy 


pos 


Years 
Bl 18 12 19 9% 6 
3.8 (-4.6to 12.2) 0.54 (0.26 to 1.13) 


24.2 (13.6 to 34.9) 0.38 (0.23 to 0.62) 
26 (-12.7 to 17.8) 0.87 (0.52 to 1.46) 


No, at Risk 


Low 
Intermediate 
High 


8l 


I Death from prostate 


E Other cause of death 
with metastases 


No. at Risk 


1 10.2 (5.8 to 18.0) 20 
24 15.1 (102t0222) 50 
28 33.1(240t0457) 29 


14.0 (9.1 to 21.5) 
39.3 (31.3 to 49.3) 
35.7 (26.3 to 48.5) 


I Other cause of death, 
with androgen 
deprivation therapy 


O Other cause of death, 
without androgen 
deprivation therapy 


Probability 


u u 


3.8 (-4.6t0 12.2) 0.54 (0.26 to 1.13) 
24.2 (13.6t0 34.9) 0.38 (0.23 to 0.62) 
26 (-12.7 t0 17.8) 0.87 (0.52 to 1.46) 
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Hi Bone metastases [J Metastases to sites Metastases detected Death without signs 
other than bone at death of metastases 
— Cumulative incidence of metastases 


A Radical Prostatectomy B Watchful Waiting 
Intermediate Risk 10 Intermediate Risk 


Al Patients All Patients 


No, at Risk 


No.atRisk 343 332 311 285 257 6 Ol 1S 8 No.athisk 341 326 306 270 238 21 13 1l 6l 


The NEW ENGLAND 
JOURNAL o MEDICINE 


JULY 19, 2012 


Radical Prostatectomy versus Observation for Localized 


Prostate Cancer Follow-up of Prostatectomy versus 
n M Observation for Early Prostate Cancer 


N Engl J Med 2012;367:203-13. 
DOI: 10.1056/NEJMoal113162 
Copyright © 2012 Massachusetts Medical Society. 


N ENGLJ MED 377;2 NEJM.ORG JULY 13, 2017 


PIVOT Objective Inclusion Criteria 
Among men with screen-detected, 
Clinically localized prostate cancer 
during the “early” PSA era, does the 


Age < 75 years 
T1-2, NX, MO (all histologic grades) 


PSA < 50 ng/mL 

Diagnosed < 12 months 

Radical Prostatectomy candidate 
— Predicted life expectancy > 10 years 


intent to treat with radical 
prostatectomy reduce all-cause &/or 
prostate cancer mortality compared 
to observation? 
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. Tumor Characteristics 
Endpoints Characteristic Observation RP 
+ PSA Mean (median) 10.2 (7.8) 10.1 (7.8) 


e Primary endpoint = < 4.0 (%) 10.9 11.5 
P — > 20 (%) 10.1 10.4 
—All-cause mortality < Stage: T1c (%) 499 50.8 


* Gleason Score (%) 


, <6 70.1 69.8 
e Secondary endpoint 7 17.4 19.0 


= . 8-10 6.0 8.0 
car morally + D’Amico Tumor Risk 


Low 40.3 40.7 
Intermediate 32.7 35.4 
High 21.8 21.2 


—— Follow-up & Cumulative Events 
¢ Median follow-up 
— 12.7 years (IQ range 12 to 19.5 years) 
All-cause mortality 
— 468/731 (64.1%) 
pmo see EN RY — Higher than expected 
Prostate cancer mortality 
— 69/731 (9.4%) 


> 
3 
R 
a 
@ 
a 


Hatt 
wait 
wae 


A Death from Any Cause 


A Death from Any Cause 
Radical 
Subgroup Observation Prostatectomy Hazard Ratio (95% CI) 


Cumulative Probability of Death 


Cumulative Probability of Death 


tadical Prostatectomy Better Observation Better 
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Low Risk 
B Death from Prostate Cancer 


Radical P Value for 
Subgroup Observation Prostatectomy Hazard Ratio (95% Cl) Interaction 
no. of events otal no. 


—_ j ARROS ; Time to Treatment 
= as ia = for Rising PSA 


17/232 
snu 


13) HR=0.22, 95%CI=0.11, 0.41; 
26-2.13) 
Ln) Intermediate Risk 
1.41) Present t atare Curves 
eens High Risk 
0.72 (0.40-1.31) x 


0.49 (0.21-1.13) 


0.66 (0.40-1.11) 
0.47 (0.12-1.80) 


0.60 (0.30-1.24) 
f= +f 0.59 (0.30-1.13) 
o1 os 10 20 50 


Radical Prostatectomy Better Observation Better 


HR=0.58, 95%CI=0.37, 0.91; HR=0.49, 95%CI=0.30, 0.80; 


Limitations on Day-to Day Activities (Se) 


2: Worn a pad per day 


% Men reporting He attected by heath 


AUP vaes > 02 
"PHOS; PDI 
Worry about health (5b) reer eee 
lemental Figure 5 Sexual Functioning 
i? 


Time since Randomization 


All P values < 0.001 except baseline 


% Men reporting Worry 


NSS? Nest 
Time since Randomization 


Criticisms of PIVOT 


n g F-up (yr 
¢ Volunteers were sicker than most RP series p (yn) 


— Higher death rate than anticipated 


e Underpowered 


Death (%) 


— Designed for 2000 patients 
— Need ~1500 pts. for 80% power 


e Crossover/Non-compliance further dilutes 
power 


CaP Death 
(%) 
— ~20% in each arm 
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Th NEW ENGLAND 
JOURNAL o MEDICINE 


OCTOBER 13, 2016 


10-Year Outcomes after Monitoring, Surgery, or Radiotherapy 
for Localized Prostate Cancer 


ms 
£ 
2 
z 
5 
à 
Ë 
2 
= 
£ 


Follow-up (yr) 


No. at Risk 


Table 1. Prostate-Cancer Mortality, Incidence of Clinical Progression and Metastatic Disease, and All-Cause Mortality, According to 
Randomized Treatment Group. 


Radiotherapy 
(N=545) 


Active Monitoring 
(N=545) 


Surgery 


Variable (N=553) 


Prostate 


P Value’ 


Patients Undergoing Radical 


Intervention (' 


6 


Follow-up (yr) 


B Freedom from Disease Progression 


Patients without Disease 
Progression (%) 


4 6 


Follow-up (yr) 


No. at Risk 164 6 533 


Years 


1989-1999 1994-2002 1999-2009 


Intervention 


RP v WW RP v Obs AS RP or XRT v AS 


# Biopsy cores 


mm mm 10 


# Randomized 


695 (Unk) 731 (15%) m 1643 (62%) 


Age (mean) 


<75 (65) <75 (67) <90 (68) 50-69 (61) 


% White 


62 m 99 


Mean PSA 


10 ae 5.8 


Clin Tle 


50 78 76 


Gleason <7 


74 84 71 
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PIVOT SPG-4 Klotz Protect 


Patient Selection for Radical 
Prostatectomy 


National 


Comprehensive NCCN Guidelines Version 3.2018 
noer Prostate Cancer 


work” 


NCCN Guidelines Index 
of Contents 
Discussion 


PRINCIPLES OF LIFE EXPECTANCY ESTIMATION 


* Life expectancy estimation is critical to informed decision-making in prostate cancer early detection and treatment. 


* Estimation of life expectancy is possible for groups of men but challenging for individui 


* Life expectancy can be estimated using the Social Security Administration tables (www.s90,gov/OACT/STATS/table4e6, html) or the WHO’ 
Life Tables by country (http://apps. who. int/gho/data/view.main.600007lang=en). 


* Life expectancy can then be adjusted using the clinician's assessment of overall health as follows: 
» Best quartile of health - add 50% 
» Worst quartile of health - subtract 50% 
» Middle two quartiles of health - no adjustment 


* Example of 5-year increments of age are reproduced in the NCCN Gui s for Older Adult Oncology for life expectancy estimation. 


National men we 

Comprehensive NCCN Guidelines Version 3.2018 
NEON] Cancer 

Network* 


NCCN Guidelines Ind 
Table of Conten 


Prostate Cancer Discussion 


LOW RISK GROUP 


EXPECTED INITIAL THERAPY 
PATIENT 
SURVIVAL® 


ADJUVANT THERAPY 


|Active surveillance’ 

|: PSA no more often than every 6 mo unless clinically indicated 

|t DRE no more often than every 12 mo unless clinically indicated 

|: Repeat prostate biopsy no more often than every 12 mo unl 

| Consider mpMRI if anterior and/or aggressive cancer is susi 
systematic prostate biopsies are nega 


[Progressive disease” 
See Initial Clinical 


clinically indicated [Assessment (PROS-1) 


ted when PSA increases and| 


EBRT® or brachytherapy® 
[Adverse feature(s) and no lymph node metastas 
lesrT® 
|See Monitoring for 
initial Definitive 
[Therapy (PROS-10) 


lor 
|Observation’ 


: 

Rp* £ PLNO if predicted probabilty Zo adverse features or lymph node metastases 
Lymph node metastasi 

|ADT' (category 1) + EBRT* (category 2B) 

lor 

|Observation' 


See Monitoring 
e (PR 


<toy: —> Observation’ 
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NCCN 


VERY LOW 


EXPECTED 
PATIENT 
SURVIVAL? 


Surgical Treatment of Prostate 


Cancer: Outline of talk 


Evidence that it works 
Patient Selection 

Tumor Factors 

Pelvic Lymphadenectomy 


Radical Prostatectomy 

— Open 

— Perineal 

— Laparoscopic + Robotic Assistance 


National 


Comprehensive NCCN Guidelines Version 3.2018 
Cancer Prostate Cancer 


ork” 
RISK GROUP 
INITIAL THERAPY 


[Active surveillance" 

|: PSA no more often than every 6 mo unless clinically indicated 

| ORE no more often than every 12 mo unless clinically indicated 

| Repeat prostate biopsy no more often than every 12 mo unless clinically indicated 

| Consider mpMRI if anterior and/or aggressive cancer is suspected when PSA increases and 
systematic prostate biopsies are negativ 


EBRT® or brachytherapy® 


ADJUVANT THERAPY 


‘Adverse feature(s) and no lymph node metastases: 


EBRT® 

or 

Observation! 
[Radical prostatectomy (RP)* 
It pelvic lymph node dissection (PLND)| 
lit predicted probability of lymph node 


Lymph node metastasis: 
ADT' (category 1) ż EBRT® (category 28) 
or 
Observation! 

Active surveillance" 

| PSA no more often than every 6 mo unless clinically indicated 


| Repeat prostate biopsy no more often than every 12 mo unless clinically indicated 
|- Consider mpMRI if anterior and/or aggressive cancer is suspected when PSA increases and 


10-20 yi» | DRE no more often than every 12 mo unless clinically indicated 


systematic prostate biopsies are negative 


No adverse features or lymph node metastases Bei ip 


[Assessment (PROS-1) 


[See Monitoring for 
Initial Definitive 


Therapy (PROS-10) 


Progressive disease” 
See initial Clinical 
|Assessment (PRO: 


See Monitoring. 


<10y: 


+ Observation’: 


"See Principles of Lite Expectancy Estimation (PROS-A) 


National 


Comprehensive 


NCCN 


FAVORABLE 
EXPECTED 
PATIENT 
SURVIVAL” 


NCCN Guidelines Version 3.2018 
Prostate Cancer 


INTERMEDIATE RISK GROUP 
INITIAL THERAPY ADJUVANT THERAPY 
6 mo unless clinically indicated 
* DRE no more often than every 12 mo unless clinically indicated 
+ Repeat prostate biopsy no more often than every 12 mo unless clinically indicated 
+ Consider mpMRI if anterior and/or aggressive cancer is suspected when PSA increases and 
‘systematic prostate biopsies are negative 


EBRT*or brachytherapy alone? ——— 
Adverse feature(s) and no 
lymph node metastases: 
eSRT* 
or 
Observation" 


Undetectable PSA after RP 


RPS £ PLND if predicted 
probability of lymph 
node metastasis 22% 


No adverse features or 
lymph node metastases’ 


Lymph node metastasis: 
ADT' (category 1) 

t EBRT® (category 28) 
or 

Observationt 


EBRT® or brachytherapy alone® 


PSA persistence/recurrence*¥ 


(PROS-10) 


NCCN Guidelines Index 


Table of Contents 
Discussion 


Progressive disease” 
See Initial Clinical 


Assessment (PROS-1) 


See Monitoring for 
initial Definitive 
Therapy (PROS-10) 


See Radical 
Prostatectomy 

PSA Persistencel 
Recurrence (PROS-11) 


tion Therapy 


See Monitoring 


Observation" 


{PROS-10) 
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National 

Comprehensive 
NCCN fee 

Network* 


NCCN Guidelines Version 3.2018 
Prostate Cancer 


HIGH OR VERY HIGH RISK GROUP. 


EXPECTED INITIAL THERAPY 
PATIENT 
SURVIVAL? 


ADJUVANT THERAPY 


[—> EBRT® + ADT! (2-3 y; category 1)? 


[> EBRT* + brachytherapy* + ADT! (1-3 y; category 1) 
>6y——>} [Adverse feature(s) and no lymph node metastases: 
|EBRT® 


lor 
Observation! 


Le RP + PLND' No adverse features or lymph node metastases: 


|Lymph node metastasis: 
ADT (category 1) £ EBRT® (category 2B) 
Observationt 


NCCN Guidelines Index 
Table of Contents 
Discussion 


Undetectable PSA| See Monitoring for 
after RP or PSA Initial Definitive 
nadir after RT Therapy (PROS-10) 

See Radical Prostatectomy 


PSA Persistence! 
Recurrence (PROS-11) 


PSA persistence! 
recurrence®¥ 


ation Therapy 


Surgical Treatment of Prostate 
Cancer: Outline of talk 


Evidence that it works 
Patient Selection 

Tumor Factors 

Pelvic Lymphadenectomy 


Radical Prostatectomy 
— Open 
— Perineal 


— Laparoscopic + Robotic Assistance 


NCCN Guidelines Version 3.2018 
Prostate Cancer 


National 
Comprehensive 

N er 
Network" 


Table 1. Available Tissue-Based Tests for Prostate Cancer Prognosis 


Ton Pioio Pepalatons 


‘Gutcome(s) Reported 
(Test independently predicts) 


Reternces | Mater Diagnostic Services Program (WSIO 
lecommendations 


[Decipher | Whale-ransciptame TaN 

RNA expression (44.000 
genes) chgonuciectie| 
microarray optimized for 
FFPE bssue 
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adverse patlogy hgh nsh 
fatres 


oat RP achemine 


| Post RP-aihuvant or satvape 
raaton 


| Biopsy localized prostate 
cancer post RP or EBRT Prostate cancer specie mestalty 
Ginason ade 2 dreme at RP 


TST] Covet pot Te pT os posts GZ) 
ma | any pt3 disease: 3) naing PSA above nad), 


Biopay, termediate. + Misia 
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ane cols soränad p3 or Gisason 
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‘ones and $ 
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gade 4 iseme on 


‘Cover post apay Tor NOGN very Tow, Towa and 
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with at least 10 years Me expectancy who have not 
or, 


favorable intemedtate-nsk prostate cancer in pabents 
with at nat 10 years He expectancy wo hae not 
recerred treatment for prostate cancer and ar 
Candidates tor active survellance or defintvethecapy 


Tiger 
srmunetluorescant staring 
of 8 proteins. 


asp bape Tor NOON vany ion ard Tom 
state 


Floorescentin stu 
ton or IHC 
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Predicting Life Expectancy 


e Challenging 


¢ Over-estimates more common than under- 


estimate 
¢ Need better tools 


NCCN Guidelines Version 3.2018 
Prostate Cancer 


RISK STRATIFICATION AND STAGING WORKUP. 


‘Clinicaupatnotogic features 


Molecular testing 
‘of tumor 


Germiine testing 


Ita terapy” 


TTAN 
` Gleason score signage group 1 AND 

EPSA <10 ng AND 

+ Fewar than 3 prostate biopsy tagmaptsicores positive 
"os cancer each hoprae cer’ AND 

PSA barany <O Sgt 


*TET20ANO. 
+ Gleason score <Blgrade group 1 AND 
{PSA <10 ngm 


“Tab Tae OR 
score 3+4=7igrade group 20R 


em Bone mage! ret recommended to sian 
ESATO 20 mgmt 


Parre 1 sedans 
Paga peace py op ity of pb hgh 
F Pircontage of postive biapoy cones <S% fade aoh 


Consider tito 
expectancy 210/ 


Consider it strong | « 
family history” | Se 


~ Bone maging! recommended 4 T2 and PSA>10 ng 


mt 
+ Peta 1 aboras magng recommended 4 
nomogram predicts >10% probably of pic ymph 
rode rcivement 


TRILO yaan 
avon score Yed: Tigrade group 2 or Gleason score 
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See PROS-4P 


130-74 OR + Bone imaging 

+ Primary Gleason pattem {Pete 1 adoma 

Saar win umanon 8-10" grade gap dors | ropan pesas See r 
rode tvclvement 


Not routinely 
eeens 


Any T.NI, MO 


‘Commer tor esing 
foe 

recemtonaton 
enor ara, 


iso mech 
deficrency (JMMR) ye 


= 
fe 

recemionaton 
mutations and or MSI or 
EMR 


See PROS-13 


Tissue Genomic Markers 


¢ All validated 


e All have significant effect on treatment 


decisions 


e Never compared! 
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Intratumoral and Intertumoral Genomic Heterogeneity of 
Multifocal Localized Prostate Cancer Impacts Molecular 
Classifications and Genomic Prognosticators 


> 


CAP-002 CAP-003 CAP-004 


bobvonnon È $ Bo BEE iissiionsas 
EBSeasvonsee 
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SCORE 


PROLARIS 
SCORE 


DECIPHER 
SCORE 


babsonson SEO BESB 
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er or 


http://dx.doi.org/10.1016/j.eururo.2016.07.008 


Staging of Clinically Localized 
CaP 


e PET imaging (eg, Gallium-PSMA) has 
shown some promise to identify occult 
metastases in “high-risk” otherwise 
localized CaP 
— Suspicious nodes identified in 25% pts (Rad. 

288:495, 2018) 

e May also identify intraprostatic disease 

better than multiparametric MRI 


e NCCN Guidelines Version 3.2018 
Prostate Cancer 


PRINCIPLES OF SURGERY 
Pelvic Lymph Node Dissection 
+ An extended PLND will discover metastases approximately twice as often as a limited PLND. Extended PLND provides more complete 


+ Ane) ina 
laterally, ily, the floor of the pelvis posteriorly, Cooper's ligament distally, and the internal iliac artery proximally. 

* A PLND can be ients with <2% predicated probability of nodal metastases by nomograms, although some patients with lymph 
node metastases will be missed. 

* PLND can be performed using an open, laparoscopic, or robotic technique. 


The 2 % cut-off avoids 48% of the PLNDs and misses 

12% of positive nodes. 

NCCN favors Kattan nomogram for North American surgeons. 

If performing PLND, favor extended dissection; removes more nodes 
and may have a survival advantage. 
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Use of Genomic Tests 


Best 


Use of Genomic Test Endpoint 


Clinical Scenario 


No 


perv Eowinick, (except for youngest pts) 


Adverse 
Pathology; 
Metastases 


Low risk: 
low volume GI 3 +3 


Selectively based on life 
expectancy and risk tolerance 


Risk 
Low risk: 


high volume GI 3 + 3 Nee 


Intermediate Risk: 


low volume GI 3+ 4 Nes 


Metastasis Risk 


Intermediate Risk: No or Mortality 


high volume 3+4 or any 4+ 3 


High Risk No 


Surgical Treatment of Prostate 
Cancer: Outline of talk 


Evidence that it works 

Patient Selection 

Tumor Factors 

Pelvic Lymphadenectomy 
Radical Prostatectomy 

— Open 

— Perineal 

— Laparoscopic + Robotic Assistance 


External iliac artery and vein 
Genitofemoral nerve 


Common iliac artery 
and vein 


Deep circumflex ileal vessels 


Ureter 
Vena cava 


Aorta 


2 
Internal iliac artery 
Obturator vessels and vein 
Pudendal vessels Superior gluteal artery 
Superior vesical artery 


Inferior vesical artery 
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‘TABLE 1. Nomograms for predicting the lymph node involvement in prostate cancer 


Surgical Treatment of Prostate 
Cancer: Outline of talk 


Evidence that it works 
Patient Selection 
Tumor Factors 
Pelvic Lymphadenectomy 
Radical Prostatectomy 
— Perineal 
— Open Retropubic “Anatomic” 
— Laparoscopic + Robotic Assistance 


Perineal Prostatectomy 


Bowel Prep pre-op 


Perform laparoscopic PLND if risk of 
involved nodes exceeds 2% 


Contraindicated if patient cannot be 
positioned in exaggerated lithotomy 
position (eg, ankylosing conditions) or if 
prostate is large (>100 gm) 
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Pelvic Lymphadenectomy for 
Prostate Cancer 


Adds some, but minimal, morbidity to RP 
Careful occlusion of lymphatic channels 

— Clips, energy sources 

Post-op drain if extrapertioneal RP; 
lymphocele may still occur if 
transperitoneal but is less frequent 


Possible therapeutic benefit to extended 
template lymphadenectomies 


Open Prostatectomy 


Gold Standard 
Initially used perineal approach 
More recently, retropubic approach favored. 


Laparoscopic and Robotic-assisted 
techniques use the same principles of the 
open, retropubic “anatomic” approach 


Perineal Prostatectomy 
Positioning 
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Anatomic Prostatectomy 


Open Retropubic, Laparoscopic and 
Robot-Assisted Laparoscopic 
techniques use the same principles 
articulated by Walsh et al. 
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Perineal Prostatectomy Outcomes 


Similar positive margin and PSA failure 
rates as other approaches 


In general, shorter operative time 
Neuropraxia rare (<2%) 

Transfusion rate ~ 5% 

Continence rates similar to other approaches 
Potency ranges from 35-70% 


Anatomic Prostatectomy 
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Striated : a. Striated 
urethral A wae - f urethral 
sphincter A g- - sphincter 


Neurovascular 
bundle (NVB) 


ee ea, si 
temas a 


Figure 102-3. The striated urethral sphincter with its surrounding Denonvilliers 
fascia is a vertically oriented tubular sheath that surrounds the fascia 
membranous urethra. The dorsal vein complex travels through 

the sphincteric complex. (© Brady Urological Institute.) 


Anatomic Prostatectomy: Steps \ „as the right angle 
A 4/ protects the NVB 
Anterior 2/3 of / 


F p 5 \\ urethra is divided... f 
Incise Endopelvic Fascia \ 


Divide the pubo-prostatic ligaments 


Preserve any accessory Pudendal arteries 
(~5% pts.) 


Suture ligate the dorsal venous complex $ ly striated 
i, a sphincter 


Meticulous apical dissection after dividing x » ue W 
DVC 2 arsa ae 


Retrograde dissection of the prostate 


N 
Clamp placed betwee: ites f 
post. Kiriatod urethral XW Eri itd aa satoa 
i i urs Wi 
sphincter and NV / A NVB is displaced 


7 steriorl p 
Po: y “a 


g 
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Levator 
fascia 


Neurovascular 
d! 


A view of the completed dissection. (© Brady 
Urological Institute.) 


When to excise the NVB 


e Pre-OP 
— Extensive perineural invasion on biopsy 
— Large volume high grade disease 
— DRE or MRI suspicion of involvement 
e Intra-Op 
— Induration of levator fascia 
— Tactile sense that NVB adherent to capsule 


Open Retropubic Prostatectomy 


e Minimal mortality (0.2%) 
¢ Thromboembolic events ~2% 


e Bladder neck contracture 0.5-10% 
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EN 


y5 
AN 
Lesion P 


NT 


Margin of 


A \, \ 
AU J 
D Mh 
- A 
<< JF \ 
v Anterior bladder i 
WW is incised ` y Lateral bladder 


neck wall is then 
divided 


Seminal 
vesicle 


Open Retropubic Prostatectomy 


e Bladder neck preservation 
— No to small benefit to time to continence 


— May have higher BN contracture rate and pos. 
margin rate 


e Seminal Vesicle sparing 


— Concept is that SVI rarely extends more than 1 
cm from prostate 


— Potentially less damage to pelvic nerves if SV 
tips left in situ 
— Data are ambiguous 
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Patient (rae 


Monitor f 


Trans- v. Extraperitoneal Lap. RP Robot v. Pure Lap 


Shorter OR time and hospital stay Robot most often transperitoneal 
Easier positioning; minimal Trendelenburg 
Less frequent need for adhesiolysis 
?Less short-term bladder instability 
?Less long-term risk if post-op XRT Robotic surgeons rely on a potentially 
— Open peritoneum may allow bowel to drop into “rogue” bedside assistant 
pelvis, potentially compromising later pelvic Only the console surgeon has 3-D 


XRT if warranted . AY, ; 
visualization v. entire OR team w pure lap 


Robot more expensive 
Robotic surgeons lack tactile feedback 


Prostatectomy Cost per case 
Prostatectomy Costs per year 


Lap RP Cost Robotic RP Cost 


OR Supply expense for prostatectomy by procedure (all 
BJH Surgeons) 
Total OR 


wey 
Procedures enpence 
Prostatectomy Radical Lape pa» 


Prostatectomy Robotic Asem 2 334597 
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Radical Prostatectomy Trends in the United 
States: 1998 to 201 | 


Mark D. Tyson Il, MD; Paul E. Andrews, MD; Robert F. Ferrigni, MD; ae Pen ERGs ae 
Mitchell R. Humphreys, MD; Alexander S. Parker, PhD; and Erik P. Castle, MD Hu 


williams % (n=14, 5% (n=4,052) <0.001 


Study Complication Rates- Open RP ‘Complication Rates- Robotic RP 


Trinh 1.1% (n=7,389 2 9) <0.001 
Vv Kowalczyk’ 9.8% (n=58,638) 19. 94) <0.001 
Krambeck’ 5% 8% (n= 294) 0.064 
Tewari 00) n= 20 <0.05 


Ficarra 10.4% (n=105) 7% 085 


Di Pierro’ 37% (n=75) 40% (n=75 o. 


*Unadjusted overall complication rates. Studies from Lowrance et al, Hu et al, Williams et al, Trinh et al, and Kowalczyk et al. are population-based 
studies. 


FIGURE 1. Quarterly procedure rates of RP by surgical approach. The area 
plot indicates the quarterly procedure rate (y-ás) of open radical prosta 
tectomies (RPs [orange]. laparoscopic RPs [which includes robotic RPs 
before the fourth quarter of 2008) [blue]. and robotic RPs (brown) from 
1998 to 201 |. The sas represents the time in calendar-year quarters 
RP = radal prostatectomy, 


Mayo Cin Proc. 2016,91(1):10-16 AUA Online Curriculum 


Table 8. Functional Outcomes of Open versus Robotic RP: Urinary Continence and Potency 
Urinary Continence (% at 12 Urinary Continence (% at 12 months)- Potency (% at 12 months)- Potency (% at 12 months)- 
ble 6. Oncologic Outcomes of Open versus Robotic RP: Surgical Margins Study months)- Open RP Robotic RP Open RP Robotic RP 


Study Surgical Margins- Open RP ‘Surgical Margins- Robotic pValue mance ts 7 : z ar 


Menon’ 9% (n=3 16% (n=30) 077 
Kim 


Ablering 
Ficarra 88% (n=105) 
Tewari 
Di Pierro’ 


Thompson® 65. 


agheli 96 (n=5: 1 522) 0.026 


AUA On-line Curriculum AUA On-line Curriculum 


BRITISH JOURNAL OF CANCER Functional outcomes after RARP, LRP or ORP 


Robot-assisted radical prostatectomy vs 
laparoscopic and open retropubic radical TAUB ordi domi scores He EAC and EAS snd aak aed Stforences er RARE wo LRP ond KARPA OR S 
prostatectomy: functional outcomes 18 aa soleil A a n + 7- ennai 
months after diagnosis from a national cohort 


study in England 


Results: In all, 2219 men (77.0%) responded; 1310 (59.0%) had RARP, 487 (21.9%) LRP and 422 (19.0%) ORP. RARP was associa 
with slightly higher adjusted mean EPIC-26 sexual function scores compared with LRP (3-5 point difference; 95% CI: 1.1-59, 
P= 0.004) or ORP (4.0 point dil nce; 95% Ck 1. 5, P= 0.002), which did n he threshold for a minimal clinically 
important difference (10-12 points). There were no significant differences in IC-26 domain scores or HRQoL. 


Condusions: It is unlikely that the rapid adoption of RARP in the English NHS has produced substantial improvements in 


functional outcomes for patient: 
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The Australian laparoscopic non robotic radical 
prostatectomy experience - analysis of 2943 
cases (USANZ supplement) 

Table 4 Oncological and Functional Outcomes of Australian LRP Series 

Compared to High-Volume Published Data of Open, Laparoscopic and 

Robotic Prostatectomy 

Variable Our series ORP* 

pT2 (%) 73.6 
pT3 (%) 26.2 
pT2 PSM (%) 98 
pT3 PSM (%) 326 
Overall PSM (%) 15.9 
Mean 12 month git 


Mean 12 month potency 47 29 


*Coelho et al. (2010). #Data on 5 surgeons. {Data on 4 surgeons. 


Ð 2016 The Authors 
BJU International © 2016 BJU International | doi:10.1111/bju.13610 
Published by John Wiley & Sons Ltd. www.bjui.org 


LRP: Personal Series 


Op Time: 127 +/- 33 min. 

RP Gleason: 19% 6/ 65% 7/ 11% 8-10 

PSM: 7.4% T2/ 23% overall 

15.4% PSA recurrence 

Continence after 6 mon: 92% 

Erection after 1 year: 54.2% without meds 
25.1% with meds 


Retzius-Sparing Robotic Px 
Deep dorsal Prostatic capsule 
venous cont Prostatic fascia 


zHigh anterior release 


JENE 


\ eA 
jay Urethra as 


of nerve bundle 


‘Standard release 
of nerve bundle 


a Neurovascular 
Aad AN 
bundle 


Denonvilliers 
fascia 


© 2009 Li-Ming Su, M.D., University of Florida 
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LRP: Personal Series 


2235 through 2017 
Age: 62.1 +/-6.9 
BMI: 29.1 +/14.6 
PSA: 7.8 +/- 8.8 
11% susp. DRE 
93.6 % white 

38% + Fam Hx 


Extraperitoneal Lap RP 


e Combines advantages of open and robotic 
approaches in a cost-effective way 


e Learning curve similar for all 3 approaches. 


Salvage Radical Prostatectomy 

e Reserved for men in excellent health whose 
initial tumor was apt to be cured by surgery 
and whose re-staging after recurrence is 
also favorable. 


e MRI and PET imaging (Choline or 
fluciclovine) recommended 


e Intraoperative complications acceptable 
(~2% rectal injury) 


e Continence in ~85% and potency up to 15% 
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Salvage Radical Prostatectomy 


e Oncologic outcomes: 
— Local control excellent 
— PSA recurrence in ~40% at 5 years 
— Uncertain impact on overall survival 

e Most series use the open technique, but 
more recently laparoscopic and robotic- 
assisted techniques are reported w similar 
outcomes 


Defining BCR After RP 


EAU-ESTRO- 
SIOG"! 


PSA Working 
Group“! 


a. Cookson MS, et al. J Urol. 2007;177:540-545; b. Mottet N, et al. Eur Urol. 2017;71:618-629; 
*_c. Scher HI, et al. J Clin Oncol. 2004;22:537-556. 


Diagnostic Evaluation of Patients With BCR 


— No guidelines on frequency of evaluation in men with BCR 
— NCCN Guidelines® note: 
e Factors affecting BCR imaging use after RP 

— Risk group before surgery 

— Gleason score 

— Stage 

— Serum PSA 

— PSADT after recurrence 


e Cross-sectional imaging and conventional Tc-99m bone scans 
are rarely positive in asymptomatic men with PSA < 10 
ng/mL 


Imaging should be performed more frequently when PSADT 
<8 mo 


NCCN® website. 
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Management of Post-Prostatectomy 
Biochemical Recurrence 


Current definition requires a PSA > 0.2 
Occurs in 20-30% 

Half of men destined to recur will do so 
within 3 years; 80% within 5 years and 

~99% within 10 years 

Important considerations for treatment: 

— Interval between surgery and recurrence 

— Pathologic findings on RP 

— PSA kinetics 


Clinical Dilemmas in men 
with BCR 


— Cannot tell where recurrent disease is 
located 

— Absolute PSA levels tend to correlate 
with disease burden and risk for 
metastasis 


— Shorter PSADT associated with 
higher risk of metastases 


— Time to BCR is prognostic in most, 
but not all, studies 


a. Darwish OM, et al. Front Oncol. 2012;2:1-6, 
b. Paller CI, et al. Clin Adv Hematol Oncol. 2013;11:14-23. 


National 
B Comprehensive NCCN Guidelines Version 3.2018 
LESA Cancer 


Network? Prostate Cancer 


NCCN Gi 
Ia 


Table 2. Summary of Main PET/CT Imaging Tracers Studied in Prostate Cancer’ 


Tracer - | Cyclotron | Mechanism | Excretion | Sensitivity | Specificity | FDA Status | panel 
i of action CON A 


Recommendation 


(min) 
C-i choline ‘Onsite Celt Hepatic | 32-93 40-93 + Cleared May be used for 
membrane detection of 
synthesis biochemically 
recurrent small- 


tissues 


volume disease in soft 


Regional | Amino acid + Cleared May be used for 
fluciclovine transport detection of 
biochemically 
recurrent small 


tissues 


volume disease in soft 


F-18 NaF ‘Adsorption | Hepatic + Cleared 


matrix evaluation of 


‘May be used after 
within bone bone scan for further 


equivocal findings 


Cit Onsite Upid > Notcleared | May be used in 
acetate synthesis 


clinical trial or registry 


Ga-68 Generator | PSMA + Notcleared | May be used in 
PSMA no 
cyclotron) 


analog clinical trial or registry 


“Interpret with caution; few studies used biopsy/surgery as gold standard; see Nuclear Imaging, above, for references. 
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''C-Choline-PET/CT 11C-Choline PET/CT in Patients 
Sensitivity by PSA Level 


Analysis of 358 patients post-RP with BCR (> 2 
consecutive PSA measurements > 0.2 ng/mL) ies Recurrence ses Metastases 


Parameter, % N = 2126 = 993 2775 
+ Overall sensitivity /specificity: 85% /93% Sie £ DE) Ee) 


Detection rate by PSA level: 
; No. of studies 
+ PSA 0.2 to 1 ng/mL: 19% assessable for 
* PSA 1 to 3 ng/mL: 46% sensitivity/specificity (1270) 
+ PSA > 3 ng/mL: 82% (pts, n) 


Package insert for 'C-choline notes reduced sensitivity EO Too 


and specificity in patients with PSA levels < 2.0 ng/mL Pooled specificity 89 97 
(95% CI) (73, 96) (87, 99) 


a. Giovacchini G, et al. Eur J Nucl Med Mol Imaging. 2010;37:301-309. . r 
b. Choline C11 PI 2015. Fanti S, et al. Eur J Nucl Med Mol Imaging. 2016;43:55-69. 


18F-Fluciclovine PET/CT in BCR PC: 
BED-001 Study 


PROSTATERED BEXTRAPROSTATC sgWHOLE BOOY 


— Retrospective analysis of 18F-fluciclovine in 596 patients who received 


=1 injection for the detection of suspected BCR after RP or RT Impact of PSAon 
$ luciclovine ("°F) 
— Overall detection rate was 67.7% m PET/CT detection rate 
at subject and region 
levels in combined data 


Detection Rate by Site set 


Site Detection Rate, % 


Pelvic lymph nodes 32.6 PSA quartiles ng/mL 


Adapted from Bach-Gansmo, J Urol, 2017. 


1. Bach-Gansmo T, Nanni C, Nieh PT, et al. J Urol 2017,197:676-683 


— Overall detection rate for patients with PSA <0.8 ng/mL was 41.4% 


Bach-Gansmo T, et al. J Urol. 2017;197:676-683, 


Salvage Lymphadenectomy Surgery for Prostate Cancer 
2A 100 2c my 


oly eof 
£ ahe 
© 


¢ It works for the right patient and the right 
tumor 


e Approach-open, Lap or Robotic Asst Lap— 
doesn’t seem to matter significantly in 
terms of outcomes; but cost of robotic 
approach significantly higher than others 


Radiologic recurence O 


osuesssassé 
oSB8BS883sss 


e Salvage surgery after XRT or isolated nodal 
metastases reasonable in men whose initial 
tumor was curable. 
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Radiation For Prostate 
Cancer in the Definitive 
and Post-Operative Setting 


Paul L Nguyen, MD 
Vice Chair for Clinical Research 
Genitourinary Disease Center Leader for Radiation Oncology 
Dana-Farber/Brigham and Women’s Cancer Center 
Associate Professor 
Harvard Medical School 


NCCN Low-Risk Prostate Cancer — Many 
options 
e Active Surveillance 


e Radical Prostatectomy 


* External Beam Radiation Alone (No Hormones) 
* Standard Course: 79.2Gy/1.8Gy per fraction (44 fxs), 78Gy/2Gy/fx (39 fxs) 
e Hypofractionated: 70Gy/2.5Gy per fx (28fxs), 60Gy/3.0Gy per fx (20fxs) 
* SBRT: Stereotactic Body RT: 36-40Gy in five fractions of 7.25-8Gy 


¢ Brachytherapy 
* Low Dose Rate (Single permanent seed implant): 1-125, Pd-103, Cs-131 
* High Dose Rate (Temporary Catheters, 4 fxs): Ir-192 


Brachy Outcomes (Low-Risk) 


PSA control 
97 % 
96 % 
84% 
87 % 
78 % 
88 % 
86 % 


Merrick IJROBP 2001, Zelefsky IJROBP 2007, Blasko IJROBP 
2000, Grimm IJROBP 2001, Stone J Urol 2005, Potters J Urol 2005, 
Sylvester IJROBP 2011 
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Disclosures 
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e Ferring 
+ Augmenix 
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* Blue Earth 
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e Janseen, Astellas 
e Equity 
+ Augmenix 


D’Amico, JAMA 1998 — Low-Risk 


e Low-Risk 
e cT1c-T2a 
* Gleason 6 or less 
e PSA<10 


+ RP, EBRT, Brachy had 
similar outcome 


Be 
È g 
a, 
Be 
E 
$ 
3 
B 
2 
8 
È 


Figure 1.—Estimated prostate-specific antigen out- 
come for low-risk patients stratified by treatment 
modality. All pairwise P values are more than 25. 


Johns Hopkins - Walsh @ 15 yrs 


~95% ~85% ~80% 


Likelihood of Undetectable PSA 
8 8 


f} 15 


10 
Years Postoperative 


Khan Urology 2003, Han Urol Clin North Am 2001 
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JOURNAL OF CLINICAL ONCOLOGY COMMENTS AND CONTROVERSIES 


Brachytherapy: Where Has It Gone? 


niel G. F nal Cai pid City, SD 


Driven by Decrease in Low-Risk Treatments 
Intermediate is a greater proportion 


B Percentage of prostate cancer patients treated 
with brachytherapy monotherapy 


% of patients 


PROTECT RCT Similar Survival and PFS for 
Surgery and Radiation in Low/Favorable 


__Intermed Risk PCa 


B Freedom from Disease Progression 
AA Prostate Cancer-Specific Survival 0- 


Progression (%) 


Patients without Disease 


Follow-up (yr) 


Follow-up (yr) 


No. at Risk 


NEJM 2016 


Decrease in Brachytherapy 
Monotherapy for Prostate CA 


e Muralidhar, et al Brachytherapy 2015 
* US SEER Population 


A Brachytherapy monotherapy use over time 


Decline was contemporaneous with rise in IMRT (2005-2012) which reimburses significantly higher 


Only 1% of Academic Practices Do >1 Case 


per week 


Orio PF, 
WROBP 2016 


Mild Hypofractionation is Non-Inferior for 
PFS Through 6 yrs for Low/Int Risk. 
May Have Slightly More GI/GU Toxicity 


Trial Risk Std HYPO FU 
Group Yrs 
RTOG =| LOW 73.8Gy/ | 70Gy/]5.0 | 0.85 
04-15 41fx 28fx (0.64- 
1.14) 
PROFITT 78Gy/ | 60Gy/|6.0 |0.97 
39fx 20fx (0.77- 


DFSHR Gr2/3 Gl Toxicity Gr 2/3 GU Toxicity 
Hypo vs. Std Hypo vs Std 

HR 1.55-1.59for | HR 1.31-1.56 for 
Late tox Late tox 


No Diff No Diff 


1.2) 


Low/int |74Gy/ | 60Gy/|5.2 |0.84 
(12% 37fx 20fx (0.68- 
HIGH, 1.03) 
6% GI 8- 
10) 


38% vs 25% Gr 2+ | No Diff 
Acute Tox 


JCO 2016, JCO 2017, Lancet Oncol 2016 
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Model Policies 


ASTRO 


STEREOTACTIC BODY RADIATION THERAPY (SBRT) 


Prostate Cancer: 


Many clinical studies supporting the efficacy and safety of SBRT in the treatment of prostate cancer have been 
published. At least one study has shown excellent five year biochemical control rates with very low rates of serious 
toxicity. Additionally, numerous studies have demonstrated the safety of SBRT for prostate cancer after a follow-up 
interval long enough (two to three years) to provide an opportunity to observe the incidence of late GU or GI toxicity. 
While it is necessary to observe patients treated for prostate cancer for extended intervals to gauge the rate of long 
term (beyond 10 years) biochemical control and overall survival, the interim results reported appear at least as good as 
other forms of radiotherapy administered to patients with equivalent risk levels followed for the same duration 
post-treatment. 


Updated 4-17-13 


Courtesy of Karen Hoffman, MD Anderson 


Intermediate-risk prostate cancer is a 
heterogeneous disease 


* Unfavorable intermediate-risk: Gleason pattern 4+3=7, > 50% biopsy 
cores, or multiple intermediate risk factors 


Favorable intermediate-risk: all others 


Favorable 


Unfavorable 


Treated with EBRT > 81 Gy 


Courtesy of Karen Hoffman, MD Anderson Zumsteg European Urology 2013 62:895 


NCCN Favorable Intermediate Risk 
Prostate Cancer — Treat Like Low Risk 


* Active Surveillance (But only for select cases) 
e Radical Prostatectomy 


* External Beam Radiation Alone (No Hormones) 
* Standard Course: 79.2Gy/1.8Gy per fraction (44 fxs), 78Gy/2Gy/fx (39 fxs) 
* Hypofractionated: 70Gy/2.5Gy per fx (28fxs), 60Gy/3.0Gy per fx (20fxs) 
* SBRT: Stereotactic Body RT: 36-40Gy in five fractions of 7.25-8Gy 


* Brachytherapy 
* Low Dose Rate (Single permanent seed implant): 1-125, Pd-103, Cs-131 
* High Dose Rate (Temporary Catheters, 4 fxs): Ir-192 
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Randomized trials of SBRT vs. Conventional RT 


e HYPO-RT-PC, Sweden, n=1200, Widmark 
* Hypofractionated radiotherapy of intermediate/high risk and no ADT 
* 78 Gy in 2 Gy fractions vs. 42.7 Gy in 6.1 Gy fractions QOD over 2.5 weeks 
+ Reported at ESTRO 2018 — 5yr FU, 
+ Similar BRFS: 83.8% std vs. 83.7% SBRT — bRFS HR=0.992 (0.735-1.307) 
+ Similar Late Gr 2+ Urinary Tox: 3.5% std vs. 2.5% SBRT 
+ Similar Late Gr 2+ Rectal Tox: 2.3% std vs. 1.3% SBRT 


* PACE Trial, UK, n=1700, Low/Int risk (RP vs. SBRT or Conv RT vs. SBRT) 
* 78 Gy in 2 Gy fractions vs. 36.25 in 7.25 Gy fractions 
* Nicholas Van As 


Trend towards avoiding ADT in 
Favorable Intermediate Risk 


Favorable: Unfavorable: 
* Gleason 3+4 
e PSA <10 

OR 

* Gleason 6 


e PSA 10-20 


e Gleason 4+3 

e >=50% of cores 
positive 

e Multiple 
intermediate factors 


Favorable Intermediate Risk Can be Treated 


like Low Risk Prostate CA Zumsteg, et al Eur Urol 2013 


French Experience w/Brachytherapy 
Monotherapy in Favorable Int. Risk 


* Cosset, et al, IIROBP 2008 
5-yr DRFS 


Low-Risk 97% 


PSA 10-15, Gleas <=6 |95% 


PSA <10, Gleas 7 94% 


PSA 10-15, Gleason 7 |88% 


Of note, D90s typically 180 in the series 
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Supplemental EBRT is Not Needed With ion 
Brachy for Favorable Intermediate Risk Pedom From Progres mm 


* RTOG 02-32 (Prestidge, ASTRO Plenary 2016) z eee 
e N=588, “Favorable intermediate Risk” se) zacon) | 1769%) 40161) 
e cT1c-T2b w/GS6 & PSA10-20 or GS7 & PSA<10 ! : , 

e 67% T1; 89% GS<=7 and PSA<10 

* Brachy alone (l-125 or Pd-103) vs. 45Gy EBRT + Brachy boost 
* Accrued, but closed for futility after 6.7 yrs and 443pts evaluable 
e PSA FFS was 85% for B+EBRT, and 86% for B 
e Late GU toxicity slightly higher in B+EBRT (7% vs. 3% late Gr. 3+ GU) 


4 (2%) 


Events _—— HDR Brachy as Monotherapy 


* HDR has been fully accepted as a boost but acceptance as 
p=0.0001 monotherapy was slow due to lack of data 


Adverse 


e 3 series published in 2016 led to NCCN guideline inclusion 


Í Ø ASTRO 2016 


MENER MEPs of a high-dose 


dwell positions. Ai 


Fig. 1. Thre 


butcomes Associated With 3 Treatment Table 2 Acute toxicity based on dosing schedule for all patients (N =494) 


hedules of High-Dose-Rate Brachytherapy 38 Gy/4 


A 68% Low Risk =319 
jonotherapy for Favorable-Risk Prostate Cancer X n=319 
laha Saada Jawad, MO,” Joshua T. Dilworth, MO, PhO, 32% Intermediate Risk 


ary 5. Gustafson, MO,” Nong Ye, MS,” Michelle Wallace, BSN, OCN, 4.1 year median fu 
irre Martie, MO, FACK. Peter Y. Che, MD, ACR, 4Gyx9, 12Gyx2, or 13.5Gyx2 Frequency/urgency 14% 
IJROBP, 2015 Dysuria 


Retention 


Toxicity J @2 


s Incontinence 
Table 6 Clinical outcomes for all patients at 5 years Tima 


38 Gy/4 (95% Cl, no. of 24 Gy/2 (95% CI, no. of 27 Gy? (95% CI, no. of Diarthea 
Outcome patients at risk) patients at risk) patients at risk) Rectal pain/tenesmus 
Rectal bleeding 
Proctitis 


Overall survival 98% (95.1-98.9, 177) 99% (91.0-99.8, 8) 100% (wa, 1) 

Cause-specific survival 100% (n/a, 176) 100% (ma, 8) 100% (wa, 1) - 

Biochemical control 97% (93.5-98.7, 117) 87% (68-95.1, 5) 90% (63.8-97.6, 0) Table 3 Chronic toxicity based on dosing schedule for all patients (N= 

Local control 91% (87.4-93.8, 160) 85% (70.0-92.6, 7) 81% (74.9-97.2, 0) 

Distant metastases—free 100% (n/a, 177) 100% (wa, 8) 100% (na, 1) 
survival 

Disease-free survival 89% (84.8-91.9, 160) 84% (69.2-91.6, 7) 91% (74.9-97.2, 0) 


38 Gy/4 


tjo 


Frequency/urgency 


Incontinence 
Hematuria 

Diarthea 

Rectal pain/tenesmus 
Rectal bleeding 
Proctitis 
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Clinical Investigation 


High-Dose-Rate Brachytherapy as Monotherapy fi) Monne UUA wADT) 


for Intermediate- and High-Risk Prostate Cancer: Spa meden n Sean 
her m y8 or 6Gyx6, or 6. 5Gyx 
Clinical Results for a Median 8-Year Follow-Up | ROBP 2015 
Yasuo Yoshioka, MD,” Osamu Suzuki, MD,” Fumiaki Isohashi, MD,* 
A 


CSS, 05, HFS, bNED 
SS, 05, MPS, BNED 


io J ù 10 ito 


Time (months) Time (months) 


Fig. 1. Cause-specific survival (CSS), overall survival (OS), metastasis-free survival (MFS), and biochemical no evidence 
of disease (bNED) rates for (A) intermediate-risk patients and (B) high-risk patients. 


NCCN Unfavorable Intermediate Risk 
Generally adds short-course ADT to 


radiation 
° RP 


* EBRT + 4 to 6 months ADT 
* EBRT + Brachy Boost (+/- 4 to 6 months ADT) 


DFCI 95-096 (D’Amico): 
70 Gy +/- 6 mo ADT 
+ 206 men with Intermediate- or High-risk disease 
* T1b-T2b, Gleason > 7, PSA > 10 or eMRI T3 
+ Improvement in overall survival with ADT 


Oneal Svat Prostate Cancer-Soecte Meralty 


ff 


Overall Survival Prostate-cancer Mortality 


D'Amico JAMA 2008 
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High-Dose-Rate Monotherapy for Localized 
Prostate Cancer: 10-Year Results 


Henrik Hauswald, MD, Mitchell R. Kamrava, MD, Julia M. Fallon, BA, 
Pin-Chieh Wang, PhD, Sang-June Park, PhD, Thanh Van, BS, 

Lalaine Borja, PA-C, Michael L. Steinberg, MD, 

and D. Jeffrey Demanes, MD 


A 


»_Logrank P0761 

te 160 145 130 75 27 

288 270 249 182 116 
Time[Year] 


200 LOW RISI 

160 Int Risk 

9% received ADT 
6.5 year median fu 
7.25Gyx6 

IJROBP 2015 


Tabie 3 Late grade 3 or 4 CTCABs 
Nivere evem i 
Toaal patients 
Rectal grade 3 or 4 
Urinary grade 3 
Urgency 
Pelvic pain 
Incontinence 
Oration impairment 
BPH 
Bladder neck contracture 
Bulbomembrancals site 


ADT Potentiates Radiation Damage by 


Bockin DNA Samad Repair 


A Hormone-DNA Repair Circuit Governs 


the Response to Genotoxic Insult , 


Jonathan F. Goodwin, Matthew J. Schiewer Jeffry L Deant, [uaa LTT TT 


Randy S. Schrecengost!, Renée de Leeuw’, Sumin Han, 
Teng Ma’, Robert B. Den™*, Adam P. Dicker™, 
Felix Y. Feng**”, and Karen E. Knudsen!22 


fay Androgen Receptor Signaling 
ah; Regulates DNA Repair in 


Prostate Cancers @ 


Cancer Discover 2013 


Simon N. Powell“, and Charles L Sawyers? 


DFCI 95-096 (D’Amico): 


70 Gy +/- 6 mo ADT 


* In posthoc analysis, both intermediate and high risk 


disease benefitted if no/mi 


Intermediate 
Risk 


Percent Overall Survival 


‘Time (Years) Following Randomization 


eo s o so soan oo 19 7 -s 
57 s ss 48 4s 41 027 o 5 2 
Overall 


Number at Risk 


Id comorbidity 


High 
Risk 


DEIER) 
Time (Years) Following Randomization 
ev vw 7 wo n 
19 18 47 16 13 10 


Number at Risk Nguyen, uROBP 2010 
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RTOG 94-08: RTOG 94-08: 
66 Gy +/- 4 mo ADT 66 Gy +/- 4 mo ADT 


e 1,979 men w/ T1b-T2b, and PSA < 20 * Only intermediate-risk benefited 4 mo ADT 
* Low-risk does not need hormones 


* 35% low, 54% intermediate; 11% high risk * For high-risk, may not be enough 


* Improvement in overall survival with ADT 


A All Patients 


ADT plus 
— cothera 

eden PY 

radiotherapy, 


62% 
sot pe À asiani 


No. of Total 


Desths No. ADT plus radiotherapy 48 112 


Deaths No. 
ADT plus radiotherapy 359 987 P=0.03 ADT plus radiotherapy 198 $24 P=0.03 Radiotherapy alone “o ou 
Radiotherapy alone 404 992 Radiotherapy alone 236 $44 
3 é 5 


Overall Survival (%) 
Overall Survival (%) 
‘Overall Survival (%) 


Years since Randomization 


High Risk 
Jones NEIM 2011 Jones NEIM 2011 


The Trials Used Lower Doses Than . 
Need for ADT with Dose-Escalated EBRT 
Corrent plandard eee) is Being Studied in RTOG 0815 


Number of Risk Factors” Arm 4 


1. One risk factor Dose-escalated RT alone 
2. Two or 3 risk factors 


DFCI rbidi 
1. ACE-27"" grade = 2 
RTOG 2. ACE-27 grade < 2 


RT Modality 
TROG 1. Dose-escalated EBRT Dose-escalated RT combined with shon- 
2. EBRT + LOR brachytherapy boost term (6 months) androgen blockade (LHRH 


3. EBRT + HDR brachytherapy boost ‘agonist + antiandrogen) 


Arm2 


mN-zooz»® 


° Is short-course ADT need ed for men with “Intermediate risk factors: Gleason Score 7***; PSA >10 but £20; T-Stage T2b-T2c. Patients with 


all three intermediate risk factors and = 50% of their sampled biopsy cores involved will not be 


intermediate risk prostate cancer treated with dose- eligible for this study. Note: The percentage of biopsy cores involved will only be considered with 
ition? respect to eligibility for those patients with all 3 of the above risk factors (i.e., patients with one or 
escalated (> 75 Gy) radiation? two of the above risk factors are eligible irrespective of the percentage of biopsy cores involved). 


“The “untreated malignancy” section of the ACE-27 form is to be disregarded with respect to the 
patient's newly diagnosed, untreated prostate cancer. 


“Patients with Gleason score > 8, PSA > 20, or clinical stage > T2c are ineligible for this study. 


EORTC Trial Suggests ADT Still EORTC 22911 
Benefits w/Dose Escalated RT Den PE ERSA 


RT Dose RT+AS RT HR (95% CI) (RT+AS : RT) 


ct OE AONE SY hás a e 
52/212 0.52 {0.37 to 0.73) 


74 Gy 
78 Gy 25/97 048 (0.29100.77) 


Short Androgen Suppression and Radiation Dose Escalation 
for Intermediate- and High-Risk Localized Prostate Cancer: E Total 118/410 201/409 (0.42 to 0.67) 
(28.8%) (49.1%) 


~- 
2.0 
RT + AS RT 
better better 
Overall treatment effect: P < .001 
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GETUG-14 Confirms that ADT needed 
w/80Gy 


* 377 men w/intermediate risk prostate CA 
* 80Gy RT vs. 80Gy RT+ 4 months of ADT 
¢ RT=Prostate+SV to 46Gy, Prostate to 80Gy 


What about cardiac harms of ADT? 


Relative Risk 
Source Cece 
EORTC 22863 (Bolla) 


DFCI 95-096 (D'Amico) 


1.30 (0.71-2.38) 
1.02 (0.50-2.09) 
0.79 (0.48-1.31) 
0.79 (0.56-1.11) 
3.26 (0.35-30.2) 


TROG 96.01 (Denham) 
RTOG 85-31 (Efstathiou) 
ECOG EST-3886 (Messing) 
RTOG 86-10 (Roach) 1.24 (0.76-2.01) 
0.97 (0.42-2.24) 
0.91 (0.70-1.18) 


EORTC 30846 (Schroder) 


EORTC 30891 (Studer) 
Overall (fixed-effects model) 0.93 (0.79-1.10) 


Test for heterogeneity: Q=5.12 
p=.645, I-squared=0.0' 


Nguyen, JAMA 2011 


RR (95% CI) 


ADT Not Associated with Increased Fatal Myocardial Infarction 
Pooled HR = 0.93 (95% Cl 0.79- 1.10) 
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P @ 5 years HR 
RT 0.76 [0.69-0.81] 
AD-RT 0.84 [0.78-0.89] 


Probability of survival without 
clinical / biochemical disease 


0.64 [0.43-0.89] 0.02 


Meta-Analysis of Observational Data Finds 
CV Risk 


Jespersen (Mi: 

Keating - SEER MI 

Keatng - Veterans Hoeth Acminstrotion (Ml) 

Merto-tere (M) 

Van Hemetick (Nonfotal MI) 

Ven Hemetick (Fatal Mi 

Overat (P= 92.1% p< 0.001) > 570128,1 10000 


Bosco, Eur Urol 2015 


ADT Associated with Increased Fatal or Non-Fatal Myocardial Infarction 
Pooled HR = 1.57 (95% CI 1.26- 1.94) 


What Could Explain Discrepancy Between 
Randomized and Observational Data? 


1) The results from observational data reflect 
confounding (e.g. sicker pts get ADT) 


2) The observational results included non-fatal 
Mls while randomized only looked CV Death 


3) Perhaps ADT causes harm mainly in men with 
pre-existing comorbidities, who are under- 
represented in randomized trials 
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Is there a subgroup of men 
who could be harmed by ADT? 


[B] None or minimal comorbidity (n= 157)? 


Radiation therapy and androgen 
deprivation therapy 


Radiation therapy alone 


78 76 76 n 
79 76 71 66 


p=0.04 
Benefit in healthy men 


C) Moderate or severe comorbidity (n= 49)? 


Radiation therapy alone 


Radiation therapy 
and androgen 


Years Following Randomization 


11 
15 


p=0.07 
Possible harm in sick men? 


Stratification by ACE-27 Comorbidity 
Scale is Being Studied in RTOG 0815 


Number of Risk Factors” 


Ami 


1. One risk factor 
2. Two or 3 risk factors 


Dose-escalated RT alone 


Comorbidity Status 
1. ACE-27™ grade = 2 
2. ACE-27 grade < 2 


RT Modality 


Am2 


1. Dose-escalated EBRT 


Dose-escalated RT combined with short- 


mN-zooz»® 


2_EBRT + LOR brachytherapy boost 


term (6 months) androgen blockade (LHRH 


3. EBRT + HOR brachytherapy boost 


‘agonist + antiandrogen) 


“Intermediate risk factors: Gleason Score 7"; PSA >10 but £20; T-Stage T2b-T2c. Patients with 
all three intermediate risk factors and 2 50% of their sampled biopsy cores involved will not be 

eligible for this study. Note: The percentage of biopsy cores involved will only be considered with 
respect to eligibility for those patients with all 3 of the above risk factors (i.e., patients with one or 
two of the above risk factors are eligible irrespective of the percentage of biopsy cores involved). 


“The “untreated malignancy” section of the ACE-27 form is to be disregarded with respect to the 


patient's newly diagnosed, untreated prostate cancer. 


‘Patients with Gleason score > 8, PSA > 20. or clinical stage > T2c are ineligible for this study. 
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D’Amico/DFCI 6 vs 0 Mos Update 
16 yrs follow-up, Int/High risk localized 


ADT no longer 


A] Entire study cohort (N= 206) etree s 
significantly improves OS 


n therapy and androgen 
jon therapy 


Could it be due to ADT 
p=0.22 harms in sicker men? 


Radiation therapy alone 


10 12 
Years Following Randomization 
No. at risk 
RTandADT 102 97 
RTalone 104 99 


JAMA: Sept 22 2015 


Increased CV Death for Sicker Men on 
ADT? 


Cardiac) a 

Multivariable 
No. Analysis 

of of AHR P 

Deaths Deaths (95% C) Value 

Ageat 6 156 39 1.02 62 

random. (0.96-1.08) 

ization, 

per year 

Interaction Terms 


None or minimal comorbidity" 


RT and 78 53 1 
ADT [Reference] 55 
RTalone 79 57 1.72 j 
(0.64-4.58) 
Moderate or severe comorbidi 

RT and 24 1 

ADT [Reference] 

<.001 

RTalone 25 0.17 7 S 
(0.06-0.46) D’ Amico 


ADT x 206 0.10 
comorbidity (0.03-0.40) JAMA 2015 


My Recommendations for ADT and CV 


Risk;. to use short-course ADT for patients w/unfavorable 
intermediate risk disease 


e For favorable intermediate, rates of recurrence are low, and dose 
escalated radiation alone without ADT is reasonable for select cases 


* For unfavorable risk w/multiple comorbidities, a post-hoc analysis 
suggests they may not benefit from ADT, but until RTOG 08-15 is 
published, these patients should still receive ADT and should be 
medically optimized w/a cardiologist, monitored closely for diabetes 
and hyperlipidemia and encouraged to exercise. 
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Role of Brachytherapy Boost: 
ASCENDE-RT ASCENDE-RT 


NCCN IR and HR risk group 


L 


Randomized 


DE-EBRT arm LDR-PB arm 

12m ADT, 8m neo-adjuvant 12m ADT, 8m neo-adjuvant 
46 Gy whole pelvis EBRT 46 Gy whole pelvis EBRT 
78 Gy 3-DCRT boost LDR 115 Gy 1225 boost 


N vA 


FU: 


Clinical visits: q6 mo- to 5 y and annually afterwards 
PSA and Testosterone - q6mo 


Morris/Keyes — BC Cancer Agency 


Results: Biochemical PFS 
Intent-to-treat analysis of the primary endpoint Risk Groups 


Morris/Keyes — BC Cancer Agency 


* 68% NCCN High Risk 
rg HR Remini: LDR-PB ARM * 32% NCCN Intermediate Risk (most were unfavorable w/>50% PPC) 


i Randomization 
Kaplan-Meier (N=398) 


95% CI; DEEBRT | LORPE g 
( ) (N-20) | __(Ne198) DE-EBRT ARM 


88.7 Absolute difference 
(44.8) 5y- 4.9% 
86.2 Ty - 11.2% 
Tyr [75.0 (47.2) (45.4) 9y- 20.95% 
83.3 
(6.6) 


5 yr [83.8 (+5.6) 


proportion free of recurrence 


9 yr [62.4 (+9.8) 


2 4 6 8 10 
time since first LHRH injection (yrs) 


PFS by NCCN Risk Group 


Intermediate-risk N=122 


Morris/Keyes — BC Cancer Agency 


PFS by NCCN Risk Group 
High-Risk N=276 Morris/Keyes — BC Cancer Agency 


is i LDR-PB ARM 


iian Log rank P <0.001 


Randomization DE-EBRT ARM 
Kaplan-Meier (N=122) 

(95% Cl) DE-EBRT | LDR-PB 
(N=63) (N=57) 


esun  LDR-PB ARM 


Log rank P = 0.05 


Randomization =+ 
Kaplan-Meier (N=276) DE-EBRT ARM 


(95% CI) 


DE-EBRT | LDR-PB 
(N=137) (N=139) 


5yr | 84.1 (49.8) | 96% (45) 5yr | 83.6 (27.0) | 85.6 (6.4) 


g 
x 

2 
2 D 
S = 
5 3 
g 8 
g a 
fa 5 
o v 
H g 
2 = 
E g 
5 £ 
$ 
3 5 
g 2 
È $ 
£ 5 


7yr |80.1 (+10.8)| 93.9 (26.8) Tyr | 71.9 (#9.4) | 82.9 (27.2) 


Qyr |69.8 (+14.6)| 93.9 (43.8) 9yr | 58.2 (+12.8) | 78.0 (49.6) 


2 4 6 s 10 
time since first LHRH injection (years) 


2 4 6 8 10 
time since first LHRH injection (years) 
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ASCENDE-RT Considerations For Int 
Risk 


Large Absolute Benefit in men with Intermediate Risk Disease (Mostly 
Unfavorable Intermediate): 94% vs. 70% PFS at 9 years 


Increase in Urethral Strictures with Boost: 8% vs. 2% 
No difference in survival yet 


Worthwhile for younger, healthy men, with unfavorable intermediate 
risk disease 


NCCN High Risk 
Adds Long-course ADT to radiation 
* RP 
¢ EBRT + 2 to 3 years ADT 
¢ EBRT + Brachy Boost + 1 to 3 years ADT 


e Note: 1 year duration was used in ASCENDE-RT trial, but the efficacy of this 
specific duration was never tested 


What is the Optimal Duration of 
ADT? 
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NCCN Unfavorable Intermediate Risk 
Generally adds short-course ADT to 

radiation 

° RP 

* EBRT +4 to 6 months ADT 

* EBRT + Brachy Boost (+/- 4 to 6 months ADT) 


ASCENDE-RT 


NCCN IR and HR risk group 


ma Randomized 


DE-EBRT arm 

12m ADT, 8m neo-adjuvant 
46 Gy whole pelvis EBRT 
78 Gy 3-DCRT boost 


\ 
FU: 


Clinical visits: q6 mo— to 5 y and annually afterwards 
PSA and Testosterone - q6mo 


LDR-PB arm 

12m ADT, 8m neo-adjuvant 
46 Gy whole pelvis EBRT 
LDR 115 Gy 1725 boost 


Note: Trial Excluded cT3b (SVI 
Morris/Keyes — BC Cancer Agency te: Teal Exclude et ae (SVI) 


Trials Showing Survival Benefits to Adding ADT to Radiation 


Localized Locally- Node 


Advanced | Positive 


Interm | High 
Risk Risk 


DFCI 95-096 
6 months 
RTOG 94-08 
4 months 


RTOG 85-31 
Lifelong 


EORTC 
36 months 
*RTOG 92-02 
DART 01/05 

28 months 
TROG 96.01 
6 months 
TROG 03*04 (RADAR) 
18 months 
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Summary: ADT Durations with RT 


Localized Locally- | Node NCCN Recommendation: 
Advanced | Positive Long-Course ADT 

Interm | High (2-3 years) for 

Bl: | -RISk High Risk to Locally Advanced 
4 mos 28-36 mos || Lifelong Disease 


6 mos 


2-3 yrs 


DART 01/05 Trial (Lancet Oncol 2015) Redid 
RTOG 92-02 Horwitz (JCO 2008) RTOG 92-02 Using High Dose (78Gy) RT 
e cT2C —T4 and PSA < 150 (55% T3/4) * Essentially Same Results (28 mos improves OS Compared to 4 mos). 
No proven OS benefit in Intermediate Risk 
e 1554 pts. 65-70Gy + 4 vs. 28 mos ADT 


Tee, 


28 mos improved 10-yr PC-specific survival (89 vs. 84%, p=0.0042) 


OS improved only in a post-hoc analysis of Gleason 
8-10 subgroup (45 vs. 32% p=0.0061) 


Zapatero, Lancet Oncol 2015 


EORTC Bolla (NEJM 2009) Long-Term ADT 


e 77% T3 or T4, 6.3% N1 


Based on the EORTC, RTOG, and DART trials, 
e 970 pts. 70Gy + 6 vs. 36 mos ADT 


2-3 years of ADT is considered the current 


standard of care for high risk/locally 
36 mos reduced 5-yr overall mortality by 3.8% (15.2% vs. 19.0%) advanced patients 


But what about 18 months? 
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18 Months: New Kid on the Block PCS IV Nabid ASCO GU 2013 


6 18 e Patients: 630 High Risk/Locally Adv 
mos mos e Incl. criteria: T3/4 (25%) or PSA>20 (44%) or GI 8-10 (40%) 
e 70 Gy + 18 vs 36 months of ADT 
fe = = 2 = PCS IV * Median f/u 77 months 
TROG RADAR 03*04 i ; F = 
e Biochem failure 25 vs. 19.4% (p=0.08 
Int/High/Locally Adv High/Locally Ady i ; € (p=0.08) 


25% T3/T4 * No signif difference in OS (HR 1.15, p=0.398) 
|__ 87% T3/T4 | 60% Gleason 7 or 


less 


Problems with 18 months in 2013 


92.1 (89.1-95.1) e 


86.8 (83.0-90.6) hal * PCS IV was not powered as an equivalence or non-inferiority study 
p=0.052 63.6 (55.7-71.5) 


632 (54.7.71.7) * 18 months not proven to be equivalent or non-inferior to the 
ev standard 36 mos HR=1.15 (0.83-1.59) upper bound of 1.59 was too 
‘rie sia high to say non-inferior 


18 months 


z 
È 
a 
H 
H 
x 


* Needed more follow-up 


T T T t T 
0 20 40 60 80 


Patients at risk Time (months) 


36m 310 301 283 243 152 
18m 320 306 290 212 143 


HR: 1.15 (0.83-1.59), p=0.398] 


Nabid, ASCO GU 2013 


ASCO 2017 Updates, Nabid et al 


ASCO GU ASCO 
2013 2017 


Median f/u 6.4 years 9.4 years 
Deaths 147 290 


HR for All-Cause Mortality 1.15 1.02 
[0.83-1.59] | [0.81-1.29] 


Biochemical Recurrence Worse w/18 months 


HR = 0.714 (0.532-0.952) 
p=0.024 


24.8 (20.2-30.5) 
31.0 (26.2-36.7) 


e Is an upper limit of 1.29 good enough? 
* Bolla NEJM 2009: 36 vs. 6 mos pre-set a 1.35 upper limit 
* Crook NEJM 2012: intermittent vs. continuous set a 1.25 upper limit 


Cumulative incidence of Biochemical failure 


o — v + x oo 
REEREREZEREEEEEE] 
Time (years) 


3 
g 
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Compliance Was Poor in the 36 Month Result in Gleason 8-10 Group Not As Reassuring 
Arm 


+ 25% in the 36 month arm received 18 months or less, & only 59% 
received 36 months, which biases towards a null result. 


A Overall Survival g 
HR=1.13 (0.84 - 1.51) p=0.4, higher 
408 than HR of 1.02 for all patients, and 
95% upper bound for Gleason 8-10 
91 (87-96) Overall Survival remains high 


84 (79-90) 
p=0.057 


8 


100 100 99 97 


100 100 98 or 


2 


61 (54-69). 
55 (48-63) 
p=0.16 


Overall survival (%) 
è 


% ADT adherence 


= 36 months 


> 18 months HR = 1.13 (0.84-1.51) 
p=0.4 


o: 
ree a 96-387 6 012345 6 7 8 9 10 11 12 13 14 15 16 
Time (years) 
Number at risk 
Time (months) 183 181 177 172 166 165 154 147 136 104 71 S4 38 18 9 3 1 
193 191 186 176 167 161 150 140 123 91 62 45 26 18 8 2 1 


A Quality of life B Sexual active 


A jz TROG 03*04 (RADAR) Trial: 6 vs. 18 months ADT for Intermediate (34%) and High 
Overall QOL Same, but zee — 


improvements in Sexual š $ i Risk (66%) Pca+ RT (David Joseph, GU Cancers Symposium 2018) 


Function and Hot Flashes 


Primary endpoint 


terest in sex Distant progression Prostate cancer-specific mortality 

—— exert — eaownr 
= Hm samas esn Z eisont Z siar 
Eka 7 $ pe 7 SHR = 0.71 (0.56-0.90) SHR = 0.70 (0.50-0.97) 
prope p=0.035 


Enjoyable sex 
‘aia a sy Tine rom mnomicton (eer) Ture trom randomisation tyan) 
A 29% reduction in distant progression was the main driver of 
zy, Nabid Eur Urol 2018 the 30% reduction in PCSM 


Mean eatin vex ssu M 


a 


ae 2048 Genitoupipane Ganegr See LARLY Bancerosjinpoll-ahttng Evidence to Muliiscipirnāy Cae 


Summary: ADT Durations with RT Additional Agents in the High-Risk Space? 


Localized Locally- Node e Docetaxel (Sandler) 


Advanced Positive * RTOG 05-21: 4% improvement in OS at 4 years, but 2-sided p-value 
was 0.08 (1-sided=0.04) so not yet accepted widely 


* Enzalutamide (Williams, Nguyen, Sweeney) 
* ENZARAD closed to accrual 


e Apalutamide (Sandler) 
+ ATLAS closed to accrual 


Interm 
Risk 


Standar 
d 


* Abiraterone (James) 
* Reported 
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Abir: ` 


ORIGINAL ARTICLE 


Abiraterone for Prostate Cancer Not 
Previously Treated with Hormone Therapy 


D Failure-free Survival in Patients with Metastatic Disease 


Probability of Failure-free Survival 


No. of Patients 
(no. of treatment failure events) 


How do Radiation and Surgery Compare 
for High Risk Disease? 


F Failure-free Survival in Patients with Nonmetastatic Disease 


Probability of Failure-free Survival 


Months since Randomization 


No. of Patients 
(no. of treatment-failure events) 
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C Overall Survival in Patients with Metastatic Disease 


Probability of Overall Survival 


Months since Randomization 


N 
(no. 


E Overall Survival in Patients with Nonmetastatic Disease 


Probability of Overall Survival 


jo. of Patients 
of deaths) 


Months since Randomization 


A Overall Survival Combination 
Subgroup ADT Alone Therapy 


Hazard Ratio with Combination Therapy P Value for 


Interaction 


Although there was no significant interaction between metastatic 
status and treatment effect, Abiraterone is not yet considered standard 
for high-risk prostate cancer getting radiation 


Retrospective Data Conflicting: JAMA data 
Supporting Brachy Boost over RP in Gleason 


A) Prostate cancer-specific survival 


10 


Treatment 
Prostatectomy 


Probability of Survival 


No. at risk 
Prostatectomy 
EBRT 


EBRT + brachytherapy 431 


RT 
EBRT + brachytherapy 


Gleason 9-10 non- 
randomized 


Kishan JAMA 2018 
RP vs RT vs RT+BT boost 


Suggests BT boost is key 
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Retrospective Data Conflicting: Eur Urol 
Systematic Review of Retro Data Supporting 
RP over RT 


e Wallis, et al Eur Urol 2016 

* Systematic Review and Meta-Analysis of Observational Data 

* HR for Overall Mortality RT vs. RP: 1.63 (1.54-1.73), p<0.00001 
* HR for PC-Mortality RT vs. RP: 2.08 (1.76 — 2.47) p<0.00001 


Summary: NCCN High Risk 
Adds Long-course ADT to radiation 


° RP 
¢ EBRT + 2 to 3 years ADT 
¢ EBRT + Brachy Boost + 1 to 3 years ADT 


e Note: 1 year duration was used in ASCENDE-RT trial, but the efficacy of this 
specific duration was never tested 


ASTRO/AUA Guidelines 


* Recommend Discussing and Potentially Offering Adjuvant Radiation to 
all patients with either: 
e Positive Margin 
* Pathologic T3 or higher Disease 


e In current practice, fewer than 10% of patients with these features 
receive adjuvant RT nationwide. 
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The only randomized trial of RP vs. RT for 
high risk Pca Showed Similar PCSM, but 
Underpowered 


Prostate specific survival 


1.04 ~ 
os 

084 

074 

8 064 

& 


High Risk Randomized 


Lennernas Acta 
Oncologica 2015 

g 054 

H 044 Randomized RP vs. 

t: Sai RT+brachy boost+6 mos 


iol) i ADT 
014 


0.04L 
N=89 (Closed early) 


Post-Operative Adjuvant and Salvage RT 


3 RCTs Suggest Adjuvant RT Improves 
bRFS, But only 1 Showed OS Benefit 


Inclusion | %PSA<0.2 |f/u HR for | OS 
Criteria at entry yrs bRFS |Benefit 


pT3 or 66% 12.6 |0.43 YES 


SWOG 8794 
Thompson +margin 
EORTC 22911 |pT3or 70% 10.3 |0.48 No 
Bolla +margin 
ARO 96-02 pT3 

Wiegel 


100% 9.2 0.53 No 


Adjuvant RT cuts the risk of PSA 
recurrence by about 50% 
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SWOG Trial: Only Trial that Showed 
Adjuvant RT Improved OS 


32% received 
salvage RT in 
control group 

2 


At Ris 
—— Adjuvant RT 214 
jn=-=No Aduvant AT 211 


5 


But, only 32% in control arm got salvage RT, and it was initiated too 
late (when PSA =1.0 median), and 33% had detectable PSA at Entry 

Not ê Trial of Adjuvant vs. Modern Day Close Observation with Early 
salvage 


Den, JCO 2015: Genomic Classifier May Identify 
Men Who Benefit Most from Adjuvant RT 


Time After RT (years) Time After RT (years) 


RADICALS, RAVES, and EORTC Trial Seek 
to Answer the Adjuvant vs. Early Salvage 
Question 

¢ RADICALS: 


e 2x2 Trial of Adjuvant vs. Early Salvage Radiation at PSA >0.2 
* And Ovs. 6 vs. 24 months of ADT 


e RAVES: 


e Adjuvant vs. Early Salvage Radiation at PSA >0.2 


* EORTC: 
e Adjuvant vs. Early Salvage Radiation at PSA >0.1 
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Long-Term Toxicity Tolerable 


Incontinence Stricture | Rectal 
SWOG 8794 6% vs 3% (p=0.11) | 18% vs 9% | 3.3% vs. 0% 
“Thompson” (p=0.02) (p=0.02) 
EORTC 22911 |23% vs 17% (p=NS) |NR NR 

“Bolla” (any leakage) 
ARO 96-02 Not assessed 1 in each 1.4% vs 0% 
“German” arm 


Risk-Adapted Approach May be Most 
Sensible 


* | consider adjuvant for young patients with the highest absolute risk 
of recurrence, as they will have the highest absolute benefit from a 
50% relative reduction in recurrence 


* Note that 40% with pT3 or positive margin remain disease-free on 
observation alone through 10 years (Bolla EORTC Trial) 

* Genomic Testing May also Help Identify Patients who Benefit Most 
from Adjuvant RT 


Salvage RT + ADT 
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RTOG 96-01: Survival Benefit to Adding ADT to 


Salvage RT 
13-year follow-up 
e Rising PSA after RP (pT3 or pT2R1), N=771 
* Median PSA at entry was 0.6 


* Salvage RT +/- 2 years bicalutamide 150mg 


Tendulkar JCO 2016 — Initiation of Salvage 
RT at Lower PSA May Reduce Metastases 
p. B 


Pre-SRT 
PSA 10yr 
(ng/mL) DM 


Metastasis | 19% 11% P<0.01 
PCSM 10.1% 4.5% P<0.001 
e SRT Treatment (eats) os 78% 82% P=0.036 


Time Since SRT Treatm 


GU Cancers Symposium, 2016 
NEJM, 2017 


GETUG/AFU-16 — No survival benefit 
(yet) 


e Proven Overall Survival Benefit ° N=743 
e Rising PSA after RP 
* Salvage RT +/- 6 mos goserelin 


The Case for ADT Today 


e Reasonable number needed to treat ratios 


62.1% 79.6% P<0.001 


Metastasis 94.8% 96.2% P=0.18 
PCSM 


Overall Mortality 


Lancet Oncology, 2017 


Why 6 months GnRH agonist may be 
Enough 


RTOG 96-01 GETUG-16 


Case Against ADT: Subgroup Analyses 


PSA <0.7: No benefit to ADT 


2 yrs bicalutamide 


6 mos goserelin 


bRFS HR 


0.48 (p<0.001) 


0.50 (p<0.0001) 


OSHR 


0.77 (p=0.04) 


0.70 (p=0.18) 


Median FU 


13 years 


5 years 
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PSA 0.7-1.5: Moderate benefit to ADT 
PSA >1.5: Larger Benefit to ADT 


Don’t most patients getting salvage XRT today have a PSA less than 0.7?? 


Note this 0.7 cutoff was not pre-stratified (Only PSA >1.5 was pre-stratified) 
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Subgroups of 96-01: Forest Plots for OS 


Hazard Ratio (95% Cl) 
760 (100.0) 1. ——{ 0.77 (0.59-0.99) 


214 (28.2) 2 l - d 095 (0.57-1.59) 
413 (54.5) 7 — 0.69 (0.49-0.98) 
131 (173) H — 0.76 (0.44-1.30) 


405 (53.3) ie 4 113 (077-165) 
2378123) os - 0.61 (0.39-0.95) 
118 (155) H - 0.45 (0.25-0.81) 


191 (25) 2 H i 087 (053-141) 

569 749) 7 = {073 (054-098) 

os o6 08 1012 16 
Bicalutamide Placebo 
Better Better 


Figure 3. Effect of Antiandrogen Therapy with Bicalutamide on 12-Year Overall Survival. 


Shipley NEJM 2017 


Which patients can avoid ADT? 


The PSA <0.7 was an unplanned subgroup analysis, so cannot have 
complete confidence in this, but... 


For PSA<0.5 w/positive margins, Gleason<= 3+4=7, pT2, absolute 
benefit of ADT on OS likely small, especially if older 


NRG GU-006 (PI — Dan Spratt) 


* Randomized Phase II Trial Focused on Patients with more favorable 
risk getting salvage radiation 
* Biomarker Stratified by PAM 50 
* Randomized to Radiation vs. Radiation + Apalutamide 


e NCT03371719 
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Subgroup Analysis for Distant Metastasis 


Table 2. Antitumor Efficacy with Respect to Key Secondary End Points at 12 Years. 


End Point and Subgroup Bicalutamide Group Placebo Group Hazard Ratio (95% Cl) P Value 


Patient 


5-0.84) 


Shipley NEJM 2017 


RADICALS Will Give More Info 


RADICALS - hormone duration randomisation: Use of hormones with post-operative RT 


Patient for post-operative RT 
(either immediate or salvage RT) 


| 


+ 
Radiotherapy Radiotherapy Radiotherapy 
Alone + 6 months + 2years 
hormone therapy hormone therapy 


FORMULA-509: 
Facilitation of 
Radiation 
Management 


Using Lupron, 
Abiraterone, and 
ARN-509 


NCT03141671, Pl: NGUYEN (MDACC), KOLLMEIER (MSKCC), 
DFCI), SPRATT (MICH), HOFFMAN _LIAUW (U CHICAGO) 


Copyright © Oakstone Publishing, LLC, 2018. All Rights Reserved. 


Schema Summary Post-Op 


* Risk-Adapted Consideration of Adjuvant RT for Young Margin Positive or 
Am1 pT3 Patients with Highest Absolute Risk of Recurrence 
Bicalutamide—6 months 
GnRH Agonist- 6 months 
Salvage RT (start 4-10 weeks post ADT * For Most Others, Close Observation and Early Initiation of Salvage 
TARF initiation) Radiation when PSA Rises to 0.1 or 0.2 May Yield Similar Survival and Spare 
pues atest ed: Randomize 40% of Men from Radiation 


1 unfavorable risk (n=190) 


factor Arne 


Abiraterone~ 6 months 
Prednisone ~ 6 months 
ARN-509~ 6 months 


. palvage Radiation Typically Should be Accompanied by 6 months of GnRH- 
based ADT (or less commonly 2 yrs bicalutamide) 


GnRH Agonist- 6 months 
Salvage RT (start 4-10 weeks post ADT 


initiation) * Some controversy as to whether patients with PSA <0.7 at salvage have 
enough benefit from ADT with salvage RT 


Thank you! 
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A. 
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Patient-Reported Outcomes After 
ocalized Prostate Cancer Treatments 


Peter Chang, MD, MPH 
ate Cancer Center, BIDMC 
Martin and Diane Trust Career Development Chair in Surger 
Assistant Professor of Surgery 


Comprehensive Review of Urology 
)18 


“ 
EF Beth Israel Deaconess HARVARD MEDICAL SCHOOL YI @BIDMCUrology 
$ / Medical Center F serene’ 5 i 


Overview Prostate Cancer - The Treatment Conundrum 


* Patient-Reported Outcomes - Definitions e Long-term survival 


e History/Rationale e 100% survival at 5 years 
if localized or regional 
e Instruments ió jest a 
i i i year survival: 99%, Ureter 
e Interpreting and Using Patient-Reported Outcomes 15-year survival: 94% ay A 


28% survival at 5 years 
if distant metastases on 
presentation Pate: 


Rectum 


Prostate gland) —~ 


* Long-term consequences AAEN 
Urethra 
+ Treatment can affect 


health-related quality of 
life (HRQOL) in multiple 
domains 


Ponis 


Testis 


4. 4 

BY) Beth Israel Deaconess g araneae goo ¥ @BIDMCUrology PP) Beth Israel Deaconess p penno uoa gonoot 
TEACHING HOSPITAL gy 

J 


@BIDMCUrology 
) Medical Center B) Medical Center Eino MOSPrTAL gy 


How do we assess the side effects of treatment? What are patient-reported outcomes (PROs)? 


¢ Physician-reported outcomes 


¢ PRO: a questionnaire used in a clinical trial or in a clinical 
= We “take a history” 


setting where the responses are collected directly from the 


= We use patient responses to make professional assessment or patient 


judgment of the patient’s condition 


= The patient provides the information 


The patient is doing very well from a urinary standpoint - minimal = Questionnaires or interviews* 


incontinence, rarely leaks” 


+ Interviewer is gaining and documenting patient’s view based on 
“The patient has no issues with sexual function” 


set questions, not interpreting and assessing patient's views 
“The patient is satisfied with his urinary control and does not desire 
further treatment” 


A. 


FY) Beth Isracl Deaconess GW yanyan urns sonor @BIDMCUrology 


Beth Israel Deaconess g HARVARD MEDICAL SCHOOL 
SS) Medical Center 


|) Medical Center Texcnine MOSPrTAL @BIDMCUrology 
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Outcomes: Ask the patient, not the doctor 


* Sexual function: % of patients that had erections firm 
enough for intercourse in the month preceding interview 


= Fowler et al: 10% 


= Most recent review of literature at the time: 40% 


e Urinary function: % of patients that reported problems 
with leakage/wetness 


= Fowler et al: 60% 
= Literature review: 27% 


PATIENT-REPORTED COMPLICATIONS AND 
FOLLOW-UP TREATMENT AFTER RADICAL 
PROSTATECTOMY 
The National Medicare Experience: 1988-1990* 
(Updated June 1993) 

FLOYD J. FOWLER, Je., Ph.D. 


MICHAEL J. BARRY, M.D. 
GRACE LU-YAO, PH.D. 


ANTHONY ROMAN, M.A. 
JOHN WASSON, M.D. 
JOHN E. WENNBERG, M.D. 


From the Center for Survey Research, University of Massachusetts, 

the Medical Practices Evaluation Center, Massachusetts General Hospital, 

Boston, Massachusetts, and the Center for the Evaluative Clinical Sciences, 
‘Dartmouth Medical School, Hanover, New Hampshire 


4 Medical Center 


Beth Israel Deaconess HARVARD MEDICAL SCHOOL 
TEACHING HOSPITAL 


Yy @BIDMCUrology 


Model Example in Urology: The AUA Symptom Index 


* The AUA-Symptom 
Index (IPSS) 


+ Developed to objectively 
document symptom severity in 
men with LUTS 
Easily scored 
Used as an outcome measure in 
RCTs 
Can predict clinical outcome 
(retention, need for TURP, etc) 


4 Medical Center 


TEACHING HOSPITAL Committe! 


Urol 199251485 


Beth Israel Deaconess g HARVARD MEDICAL SCHOOL 


Sexual Health Inventory for Men (SHIM) 


OVER THE PAST 6 MONTHS: 


‘The Sexual Health Inventory for Men further classifies ED severity with the following breakpoints: 


17 Severe ED 811 Moderate ED 12-18 Mild to Moderate ED $725 Mild ED 


é 


Beth Israel Deaconess 


g HARVARD MEDICAL SCHOOL 
Medical Center 


TEACHING HOSPITAL 


Yy @BIDMCUrology 
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S Reporting Impairment 


Physician-reported vs Patient-reported outcomes: 
Physicians tend to underestimate patients’ symptoms 


1995-2000 


Red bars: 


QOL problems from 
patient perspective 


2001-2007 


CEAT 


Blue bars: 
QOL problems from 
physician perspective 


% Reporting Imairment 


Urinary 
Incontinence 


4 Medical Center 


Sonn GA, Sadotsky N, Presti JC et al 
Dittering perceptions of qualty of te in 
patients with prostate cancer and their 


Beth Israel Deaconess g HARVARD MEDICAL SCHOOL 
doctors. J Urol 2009; 182: 2296, 


TEACHING HOSPITAL 


y @BIDMCUrology 


Function and Bother 


e Function - objective measurement of a health state or question 


e Bother - inherently subjective measurement of a combination 
of patient satisfaction and discomfort with the disease and/or 
treatment 


7. Nocturia 


Beth Israel Deaconess g HARVARD MEDICAL SCHOOL 
Medical Center TEACHING HOSPITAL 


Yy @BIDMCUrology 


PROs in prostate cancer 


e Urology at forefront of disease-specific PRO 
development 


= UCLA-Prostate Cancer Index (UCLA-PCI) 

= Expanded Prostate Cancer Index Composite (EPIC) 
> EPIC-50 
> EPIC-26 
> EPIC-CP 

= Others (EORTC QLQ-C30, MSKCC STAR) 


) Medical Center 


Beth Israel Deaconess HARVARD MEDICAL SCHOOL 
TEACHING HOSPITAL 


vy @BIDMCUrology 
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UCLA-Prostate Cancer Index (UCLA-PCI) 


Developed by Mark Litwin et al in 1995 


Construct validity - are the questions relevant and 
representative of the construct (prostate cancer)? 


Multi-step, iterative process 

+ Patient focus groups 

+ Psychometric assessment and validation 
Identified health domains affected by prostate cancer treatment 
Measured function and bother 


Sexual Bowel 


Function (4) 
Bother (1) 


Function (8) 
Bother (1) 


Function (5) 
Bother (1) 


P Pæn oF tar on urmator 


Litwin MS, Hays RD, FinkA, Ganz PA, Leake B, 
Brook RH. The UCLA Prostate Cancer Index: 
Beth Israel Deaconess (B aavan utoru; se¥00 development retabity amd valday ofa 
) Medical Center TEACHING MORPFTAL e aith-related quality of life measure Med 


Ww @BIDMCUrology 


EPIC-26 (also known as EPIC-Short Form) 
eR MN | | How would you rate each ofthe following DURING THE LAST 4 WEEKS? (Piese select onty one) 


Over he PAST 4 WEEKS, how often have you leaked urine? LS | peor | rae | ood | vary aosa 
More tan once a aay pen 
" 1 Your soy hee a erector? ee ee ee eee en 
oot one a dy oO | 70 fsa | +o | sO 
More man once a woo ' g ? . ie 


© Your abaty 1o each organ (ama 
9. Mow would you describe the usual QUALITY of your erections DURING THE LAST 4 WEEKS? 


Rarely or never Paans vest onty one) 
O None ata Mameng 3] Fem enough ter aC) Fiom enough tr 

Which of the following best describes your urinary contro! DURING THE LAST 4 WEEKS? Dy sera oct ‘rawaroason mna ance 

(Pease select only one) ony ony 

Mo winery conto! 10. How would you describe the FREQUENCY of your erections DURING THE LAST 4 WEEKS? 

wrancever (Pease sate t ony one) 


I NEVER nad an erecton when | wanted one 


Now many pada or adut diapers per day you usua vae to conoi eats OURS 

rera boo Ang) go ts: chon LESS THAN HALF the ime | wanted 
= Inad an erection ABOUT HALF the time | wanted one 

How bi a provem. t any. nas ech othe folowing been tor you DURING THE LAST 4 WEEKS? 

(Plnwee volect one anne in each te) 


I nad an recon MORE THAN HALF me tme | wanted one 
I nas an erection WHENEVER | wanted one 


Orepig or eating we 
11. Overa, now would you rate your aby to function sexually DURING THE LAST 4 WEEKS? 
Prass saio! only Se 


O voyo i) Poor 20 Faw «O 00a sO very pos 


inean we inaner 
12. Overal. how big o problem has your szusi function or lach of senusi function been for you 
DURING ThE LAST 4 WEEKS? Prossa seiect only One) 


12. How tig a probem DURING THE LAST 4 WEEKS, 1 any. has each ofthe folowing been for you? 
No | Very Sat) Smat | Moderate | 09 
re 

o |o 


‘ oC 


$09 Pronom 


e Croan tenderrenseruaperert 


4 Lack tere. 
(© Change n vosy wage 


ofo 
‘c 


Table 2. Percent of Patients Reporting Specific Levels of Distress or Dysfunction for Each Quality-of.Life Domain, as Queried on the EPIC-26 Survey. * 


External Beam Radiotherapy 


Baseline 2Mo 
N=603) (N=57 


Urinary function 

Innitation or obstruction 
Dysuria 
Hematuria 


Weak stream 


Overall bowel problem 
Sexual function 


Poor erections 


Vitality or hormonal function 


Lack of energy 


Weight change 
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Expanded Prostate Cancer Index Composite 


* Developed by Wei and Sanda et al in 2000 
¢ Health Domain Expansion to capture effects of a broader array 
of treatments (brachytherapy, hormonal therapy) 
e Urinary incontinence 
e Urinary irritation/obstruction 
+ Bowel 
+ Sexual 
e  Vitality/Hormonal 
* 50 items total 
e Kept bother items from UCLA-PCI 


WeidT, Dunn RL, Litwin MS, et al. Development 
and vaidation ofthe Expanded Prostate Cancer 
Beth Israel Deaconess |W yapare ween sonoot ir Composte (EPICS rconpereave 
Medical Center TEACHING MORPITAL “ geaoesrrortofhealivrelaked quay of fe ren 
l with prostate cancer. Urology. 2000; 56:899-905 
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Treatment Results Revealed by Patient-Reported Outcomes 


th NEW ENGLAND Quality of Life and Satisfaction with 
JOURNAL of MEDICINE Outcome among Prostate-Cancer Survivors 


C Brachytherapy 


e- Brachytherapy -O- Brachytherapy plus 
radiotherapy, NHT, 
or both 


B Radiotherapy 


—t- Radiotherapy ~O- Radiotherapy 
alone plus NHT alone 


A Prostatectomy 


-e Nerve-sparing -> Non-nerve-sparing 


Usinayy Incontinence 
Score 


Urinary Incontinence 
Score 


Urinary Incontinence 
Score 


Sanda MG, Dunn RL, Michalski J, et al. 


Beth Israel Deaconess HARVARD MEDICAL SCHOOL Quality of Life and Satisfaction with 
Medical Center TEACHING HOSPITAL Outcome among Prostate-Cancer Survivors. 
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Prediction of Erectile Function Following 
Treatment for Prostate Cancer 


J iN IA 
The Journal of the 
American Medical 


Association 
September 21, 2011 


Mehrdad Alemozaffar, MD 
Figure 1. Model-Predcted Probabilty of Functional Erections Suitable for Intercourse 2 Years After Radical Prostatectomy 


raer 
erg 


D o © v w 
Prtraart Sn Function Score 


MPH 
Martin G. Sanda, MD 


Alemozaffar M, Regan MM, Cooper 
Personalized prediction of erection rec 


Beth Israel Deaconess WARVARO meoicaLsenoo Primary prostate cancer treatment: validation in the R 

Medical Conan anae henen f Communay vasca CaPSURE cahon ofa predictive @BIDMCUrology 

l : model developed in PROST.O8 JAMA 3011 Sep 
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JAMA? Prediction of Erectile Function Following pecan 
The Jounal ofthe Treatment for Prostate Cancer | alone paien — Treatment — P eeen 7 


American Medical 
Association 
September 21, 2011 


RR a a 
Mehrdad Alemozaffar, MD___ Table 2. PROSTQA Model-Predicted Probal al Erections Identify Baseline Characteristics Identify Treatment 
Meredith M. R Suitable for Intercourse 2 Years After Radical Predictive of Outcome Effects 


Predicted Functional Erections 
ID After Treatment, % (95% CI) 


eff M. Michalski, MT (by Pretreatment e 
To T i Pl Sexual HRQOL Score)*P Clinical Realm 
lanned , 

Surgical Technique x 83 


Nerve-sparing 45) __ 5243-61. } Adjust Patient Expectations 


Individual Baseline QOL 
Patient Assessment 


Shared Medical Decisionmaking 


Non-nerve-sparing 


Management 
Decision 


we il 


Clinician Self- Post-Treatment Manage QOL 
Assessment *—* QOL Assessment Changes 


es 


Beth Israel Deaconess HARVARD MEDICAL SCHOOL Yy @BIDMCUrology Improved Patient Increased Patient 
| Medical Center F eenas a Outcome Satisfaction 


The Problem with Most Prostate Cancer PROs Modifying PRO instruments for Clinical Practice 


* PCa PROs too difficult to use in practice 
e Existing HRQOL patient-reported instruments (UCLA-PCI, 
EPIC) are too difficult to use in routine practice * Developed and validated a version of EPIC suitable for use in routine clinical 
— Lengthy: 3-5 pages practice at the point-of-care 
— Time: >10-15 minutes 


— Scoring: transformation of scores to 0-100 * EPIC for Clinical Practice (EPIC-CP): Design criteria 


Step 1: RECODING ITEMS 


— Practical and convenient 
Change orvel 
hem Numbers rexpeme catego from To recoded value of Y Easier patient completion (shorter, faster) 


v Easier clinician interpretation (revised scoring system) 


— Valid and useful 
v Psychometrically sound 
V Sensitive to treatment effect 


Toorop The fling 
‘eal tee 


4 4 
(BP) Beth Israel Deaconess BM wanvaro weorcar scnoot @BIDMCUrology Beth Israel Deaconess J wanvano ueoicat senor @BIDMCUrology 
§) Medical Center F eenas y ee ) Medical Center Lot Y rology 


EPIC-CP Design EPIC-CP Design 


¢ Reduction of EPIC-26 + Scoring System Redesign 
— 3 questions per HRQOL domain — Analogous to AUA-Symptom Index and SHIM 
— Keep overall bother questions from UCLA-PCI/EPIC — Add question answers to calculate domain scores 
— Clinically prevalent and useful questions — Each question scored from 0 to 4 
— Each domain scored from 0 to 12 (3 questions/domain) 


UCLA-PCI and 


EPIC-50/26 ERIC:CR 


Score range in each domain 0-100 0-12 


Better QOL Higher score Lower score 


A. A. 
el ‘acl Deacones: LARVAS t oy el ‘acl Deac es: LARVAS t oy 
E RP sexoutatssageve WV esrwictrology E a Y eBDMCUrology 
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Expanded Prosta er Index Composite for Clinical Practice (EPIC-CP) 


À Clinical Tool to Meam 


EPIC for Clinical Practice 


Socual and Vitaity/Hormona Heath Date: __ il 


Patients Please mswer tek aons by chalking the approp Ee hackor All questions we 


(EPIC-CP) Siisirdul wake silanes gatas 


Validation: Chang P et al J Urol Sep 2011 
m WHY: For use in clinical practice 


bait your health and symp: 


LOveral, now much ot a; 
ONeproien O at pret Modeateprobien 0 Big protien 
2. Which of the following 

00 Totaleontio! 10 Occasional 
S. How many pads or adult &i 

00 None 10 Onep 

A How big a podiam, ifany, sppingoriekage bern ter you! 
OD Neproblen 1O Very smaliprobiem. 20 Smallprotion 3 


aiin wing for winay esags? 
m WHO: Any prostate cancer patient 

m LENGTH: 1 page, 16 questions 

m COMPLETION TIME: < 5 minutes 

m SCORING: Similar to AUA-SI/IPSS 


m WHAT DOES IT MEASURE: 
Urinary incontinence 
Urinary irritation/obstruction 
Bowel/Rectal 
Sexual 
Vitality/Hormonal 


S How big apm ben, ifany, haw exch 


m FREELY AVAILABLE: 


CiSSTUINGSTISUGIFP /epic 
Free full text through Pubmed 


20 Frequentanbeing 60 winary contol vun 


4O Thren or move pads per day = 


Beth Israel Deaconess a] MARVARO MEDICAL SCHOOL 
Medical Center VOS: 


TINAAS Ald foe iman noray areis ainia Rc Overall Prostate Cancer QOL Score (ot OF 


‘able 2. Correlation between individual items and total scores for EPIC-26 and EPIC-CP, and correlation of domain summary scores 
lof EPIC-CP with previous versions of EPIC 


EPIC-CP is sensitive to treatment effects on HRQOL 


Table 4. Sensitivity of the EPIC-CP to HRQOL differences 
associated with prostate cancer treatment 


Any Active All 


HRQOL Domain* Treatment Surveillance Untreated p Valuet 


No. pts 175 32 132 
Mean urinary (SD): 
Overall urinary bother 1.32 ( 
Incontinence 1.76 (2.27) 
Irritation/obstruction 2.79 (2.62) 
Mean bowel (SD) 1.65 (2.48) 
Mean sexual (SD) 6.47 (3.92) 
Mean vitality/hormonal (SD) 2.43 (2.57) 
Overall scores 14.66 (9.00) 


1.29) 1.25 (1.32) 
0.87 (1.41) 
2.28 (2.22) 
0.94 (1.63) 
4.16 (3.12) 
1.88 (2.14) 
9.77 (7.40) 


1.11 (1.17) 0.14 
1.06 (1.85) 0.004 
2.16 (1.99) 0.02 
1.11 (1.88) 0.04 
3.73 (3.20) <0.0001 
1.92 (2.38) 0.08 
9.59 (7.75) <0.0001 
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Development and Validation of a Practical Health Related Qualit 
of Life Instrument for Use in the Routine Clinical Care of Patients 
ith Prostate Cancer 
eter Chang, Konrad M. Szymanski, Rodney L. Dunn, Jonathan J. Chipman, 
ark S. Litwin, Paul L. Nguyen, Christopher J. Sweeney, Robert Cook, 


Andrew A. Wagner, William C. DeWolf, Glenn J. Bubley, Renee Funches, 
joseph A. Aronovitz, John T. Wei* and Martin G. Sanda*,t,+ 


Psychometrically sound (Cronbach's alpha > 0.70) 
All domains correlate highly (>0.9) with EPIC-26/50 
Sensitive to treatment effects 
Practical for clinical practice 
e 77% of patients completed in < 5 min, 96% in <10 min 
¢ 87% of clinicians found EPIC-CP very convenient to use in the 
flow of routine clinical practice 


Beth Israel Deaconess g HARVARD MEDICAL SCHOOL 


Medical Center Chang Pet al J Urol Sep 2011 
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Internal consistency validity 


* Do the questions within health domains group together and 
measure a concept, or are they disparate, measuring different 
things? 

e Cronbach’s alpha coefficient 

* Considered acceptable to be > 0.70 


Table 3. Domain characteristics of EPIC-CP in 175 subjects treated for prostate c in the EPIC-CP validation cohort 


Beth Israel Deaconess g HARVARD MEDICAL SCHOOL 
Medical Center TEACHING HOSPITAL 
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EPIC-CP is suitable and convenient to use in practice 


Table 5. Ease of using EPIC-CP in routine clinical practice 


% 


Mins for pt to fill out EPIC-CP 
Less than 5 77 
5-10 19 
10-15 2 
Greater than 15 Less than 1 
Convenience of EPIC-CP administration in routine clinical practice 
by clinician: 
Very convenient 87 
Somewhat convenient 12 
Somewhat inconvenient Less than 1 
Very inconvenient 0 
Pt completed all questions 89 


Beth Israel Deaconess g HARVARD MEDICAL SCHOOL 
Medical Center TEACHING HOSPITAL 
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Vieasuring and 


of Life Changes Using EPIC for Clinical Practice EPIC-CP: Responsive to HRQOL changes over time 
Jonathan J. Chipman, Martin G. Sanda, Rodney L. Dunn, John T. Wei, în EPIC.CP scores from pretreatment baseline by treatment 
Mark S. Litwin, Catrina M. Crociani, Meredith M. Regan, Peter Chang* group in 3 of 6 groups analyzed 
and the PROST-QA Consortium * Re-scored the PROST-QA cohort ee ae tein 
using EPIC-CP at baseline, short- 
term follow-up, and long-term lr a a or istor 
follow-up a Seen uae 
e For each domain and each S a rri 
treatment group, the same 
e Objectives: statistically and clinically Urinary 


- Assess the ability of EPIC-CP to detect treatment-related significant differences from Bowel 


changes over time baseline that were observed in the Senni 


e Further validation and characterization of EPIC-CP using the 
PROST-QA cohort 


Nes 4 a PROST-QA study were also seen 
- Apply EPIC-CP to render an existing multivariable PROST-QA with EPIC-CP. 


predictive model usable at the point of care 


- Determine what constitutes a clinically meaningful change in V 
EPIC-26 and EPIC-CP score *HROOL ically and clinically significa 


baseline. 
THROOL statistically significantly different fro tment baseline only 


Beth Israel Deaconess HARVARD MEDICAL SCHOOL Y espwcu AN Beth Israel Deaconess HARVARD MEDICAL SCHOOL @BIDMCUrology 
) Medica Cemer o O GHM et al J Urol Mar 2014 none ) Medical Cemer > OG eaea Yy tology 


y P 7 
functional erection 2 years after radical prostatectomy based 
on pretreatment EPIC-CP and EPIC-26 sexual scores by 
planned surgical technique 


EPIC-CP: Defining the MID 


* Domain summary scores can be difficult to interpret 


EPIC-CP Score*,t EPIC-26 Score*® 
Age (ng/dl 
pretreatment PSA) 100 8 


e What change in score is clinically relevant? 


e “Minimally important difference” 50: 

e Also called “clinically significant change” reac i 10 

e Distribution and anchor-based approaches a žl 
Greater than 10 

Table 3. EPIC-CP minimally important differences wr bss 


Greater than 10 


MID (treatment group range) 50 
10 or Less 


Urinary incontinence 1.0 (0.7—1.5) pëe ton 10 
Urinary irritation/obstruction 1.3 (1.1—1.4) 10 or Less 
Bowel 1.2 (0.9—1.5) Greater than 10 


Sexual 1.6 (1.4—1.9) Pio or Less 


Vitality/hormonal 1.0 (0.9—1.3) Greater than 10 
* Despite lack of 1:1 numerical correspondence in scores across subjects sexual 
domain strata in EPIC-CP model are numerically similar to those previously used 
in EPIC-26 model, ie 0 vs 100, 2 vs 83 and 4 vs 67 (fig. 1). 

tLog odds of functional erection after radical prostatectomy = 1.46 — 0.35 
(pretreatment EPIC-CP sexual score) — 0.59 (age per 10 years) + 1.31 (nerve 
sparing) + 0.86 (PSA 10 ng/dl or less). 


4. 
Beth Israel Deaconess | agyano meoicu, sonor y @BIDMCUrology Beth Israel Deaco1 @BIDMCUrology 
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f Clinical Practice to Assess Patient Reported Prostate Cancer 
How does EPIC-CP perform in the real-world? Quality of Life Following Robot-Assisted Radical Prostatectomy 


¢ Is it FEASIBLE to use outside of research? Is there a discrepancy Andrew A. Wagner,” Philip J. Cheng,* Arie Carneiro, Ostap Dovirak, 


between patient-reported and physician-reported outcomes? Arjun Khosla, Kimberly N. Taylor, Catrina M. Crociani, Kyle C. McAnally, 
Andrew Percy, Lauren E. Dewey, Martin G. Sanda and Peter Changt 


[Table 1. Characteristics of 482 patients 


482 Robotic Prostatectomy patients at BIDMC from 2010 to 2014 


EPIC-CP Questionnaires used in routine practice to assess QOL 
* No research personnel involved in administration [Table 2. Patient reported MROOU mores yale EPCL 
+ + woe SD Score 

e Given at baseline and at every follow-up visit after surgery —— e 

n x + Baseline 3 Mos 6 Mos 12 Mos 
* Prospective administration (Point of care in clinic) ea o/m - n 06202 3 2 - 18217 
tion 1.9 + 2. + 1.5t 

£13 
. . ” or 2 + 5. a + 33° 
Reviewed demographic and QOL results biopsy K H ‘ 24 £18 1 Baty. 


708 EPIC-CP questionnaires reviewed at time of submission Kiin T A EE E aoa: 


+ HROOL difference statistically significant vs pretreatment baseline (p <0.05). 


EPIC-CP can be downloaded at na, à 4 
aet" http://www.bidmce.org/epic B @BIDMCUrology — YI CEDMCUrology 


+ Wide resection of neurovascular bundles b 
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Urinary outcomes 


e No significant discrepancy between physician- and patient-reported 


Physician-reported | Patient-reported 
Pad-free rate Pad-free rate using 
EPIC-CP 


Pre-treatment 99% 99% 
3 months 48%" 39% 
6 months 63% 70% 
1 year 76% 76% 


Urinary Incontinence 


Baseline 3months 6months 1 year 


ee ee 


f 


Urinary Irritation/Obstruction 
Baseline 3months 6months 1year 


SO WHAT? Why use PROs or EPIC-CP in my practice? 


e Benefits to patient: 
e Accurate and objective information 
e Gives patient a voice to convey their problems 
e Can influence treatment decision making 


e Benefits to practitioner: 
* Snapshot of QOL before even entering the room 
e Identify problems to discuss, ?additional consultations 
* May make visit more efficient 
Fulfills components of ROS 
Mandated PRO use in the policy pipeline 


A. 
FT) Beth Israel Deaconess gj uarvanoucoicat senor. EPIC-CP can be downloaded at wr @BIDMCUrology 
\ §) Medical Center g baam aniei http://www.bidmc.org/epic Pee 


Mod-Severe AUA-SI score predicts treatment-induced urinary 
symptom relief, especially for radical prostatectomy 


Radical External 


Treatment Group Prostatectomy Radiotherapy Brachytherapy 


Pre-treatment None- Moderate- None- Moderate- None- Moderate- 
Urinary Symptoms: Mild Severe Mild Severe Mild Severe 


N: 314 208 145 186 73 


% reporting 

BETTER 

urinary HRQOL s 

2 years after = 4 7 E Major 
treatment vs. Improvement: 


pre-treatment 
E Minor 


Improvement: 


E Minor 
reporting z Worsening 
WORSE Soi 
urinary HRQOL oc 
2 years after iis Worsening 
treatment vs. 
pre-treatment 


A. 
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Sexual outcomes 


e Physicians overestimated rates of sexual function return 


Physician-reported | Patient-reported 
Functional Erection | Functional Erection 
rate rate using EPIC-CP 


Pre-treatment 


3 months 
6 months 
1 year 


Sexual 


3months 6months 1year 


EPIC-CP can be downloaded at 
http://www.bidmc.org/epic y @BIDMCUrology 


Predicting Post-Treatment Urinary Outcomes 
Chang et al Feb 2017 


Worsened Improved 
All subjects (1021) 28% 23% 
Radical prostatectomy (522) 27% 28% 
External radiotherapy (239) 24% 25% 
Brachytherapy (260) 37% 12% 


e Who gets better and who gets worse? 


e Categorized overall urinary bother change into an ordinal scale 
from major worsening to major improvement 


FAVORABLE URINARY OUTCOME => 
oO SO 
Major Minor No Minor Major 
worsening worsening change improvement improvement 


4 
(FP) Beth Israel Deaconess (i wasvaroueoicat scwoot vy @BIDMCUrology 
§) Medical Center G seinen 


Regulations and Recommendations 


e International Consortium for Health Outcomes Measurement 
(ICHOM) included EPIC-26 as a component of its standard set 
for localized prostate cancer 


e American Cancer Society Survivorship Guidelines 


+ “Annually assess for the presence of long-term or late effects of 
prostate cancer and its treatment using EPIC-CP” 


e Payor regulations 


Noonan EM etal. Primary Care of the 
Beth Israel Deaconess g HARVARD MEDICAL SCHOOL Prostate Cancer Survivor, Am Fam Yy @BIDMCUrology 
) Medical Center EA Physician, 2016 May 1;93(9):764-771 as 
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What else is coming down the pike? 
Decision 
Aids Surgery 
Radiation Cancer Control 
Focal therapy Side Effects 


=> | reatment - a | 


Prostate 
Cancer 


Clinical Clinical 
Practice Practice 


Side Effect 
=> Management 


Side Effect __. 
Recognition 


Outcome 
Prediction 
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The Prostate Cancer Treatment Decision 


Urinary ; 
Function Buenas 
Ability to 
do what | 
like to do 


Sexual 
Function 


Years | Work 
will live concerns 


WV @BIDMCUrology 
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Patient Portals: Encouraging Self-Management 


Urinary Continence: Prostatectomy Patients Age 60-69, With 
Average Region and Relative Line for "Poor Function" 


Beth Israel Deaconess HARVARD MEDICAL SCHOOL 
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The Prostate Cancer Treatment Decision 


Side 
Effects 


Cancer 
Control 


A. 
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Decision Aids - What’s Important to Patients? 


Influential Personal Factors 
Potent Report Date 


03/03/2013 A lot of influence 


Patient Testa 

MAN 43453 DOB ovovneo Spouse or Portner 
Fomiy Member 

Sexual Function 

Recreational Activities 


Baseline Treatment Preference 


Friend 
Co-worker 
Bowel Function 
Biooser 


Do you think you know which prostate core option you wont? Yes 


External beam 


Work Activities 


Decisional Control Preference 


Personal Patient Profile - Prostate (P3P) 
“Lpraer mat my dostar ona shor reepenetimty fr deciding wake cre https://www.p3p4me.org 


Expanded Prostate Cancer Index Composite for Clinical Practice (EPIC-CP) 


{overt prostate ancer QOL Score sence ) 


Overall Urinary Bother 
Zoutot 2 Sexual $: Scor Wout of 12 


Moderate Problem 


Very Poor to None 


Orgasm Abaity 
Erectone Not Firm Enough for Sexual Activity 


BX Overal Function Big Problem 


Conclusions: Assessment, assessment, assessment 
Decision 
Aids Surgery 
Radiation Cancer Control 
Focal therapy Side Effects 


Ba- a 


Prostate 
Cancer 


Clinical 
Practice 


Side Effect 
=> Management 


Clinical 
Practice 


Side Effect __. 
Recognition 


Outcome 
Prediction 
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Advances in Systemic Therapy for 
Muscle Invasive Bladder Cancer 


Comprehensive Review of Urology series 


Richard J. Lee, M.D., Ph.D. 


Assistant Professor of Medicine, Harvard Medical School 
Assistant Physician, Mass General Cancer Center 
31 August 2018 


CANCER CENTER 


Objectives 


Bladder cancer 
To understand the role of peri-operative chemo 
To understand the regimens in common use 
To consider future targets for therapy 


MASSACHUSETTS. 
GENERAL HOSPITAL 
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Bladder Cancer: Overview 


Pros/cons of neoadjuvant and adjuvant chemotherapy 
Current standard chemotherapy regimens 

Evidence for adjuvant chemotherapy 

Evidence for neoadjuvant chemotherapy 

A look into the future 


The #1 goal of peri-operative chemotherapy: 
Improve cure rates. 
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Bladder cancer: Scope of the problem 


US estimates for 2018: 81,190 new cases, 17,240 deaths 


121,680 
75,610 


Liver & intrahepatic bile duct 
Leukemia 
Esophagus 
Urinary bladder 12,520 
Non-Hodgkin lymphoma 11,510 
Liver & intrahepatic bile duct Kidney & renal pehis 10.010 
All Sites j; AllSites 323,630 


Global numbers in 2012: 
429,800 new cases (9th most common) 
165,100 deaths (13'" leading cause of cancer death) 


g MASSACHUSETTS 
GENERAL HOSPITAL 

Siegel et al. CA Cancer J Clin 2018; 68: 7-30. CANCER CENTER 
American Cancer Society Global Cancer Facts & Figures 34 Ed. ~” Š d 


Neoadjuvant or Adjuvant Chemo? 


Neoadjuvant Surgery Adjuvant 


Neoadjuvant Advantage | Adjuvant 


Decision making Pathologic staging 


(directed delivery) 


Clinical staging =» 


Months after 
diagnosis; post-op 
complications may 
delay therapy 


Ability to affect Pre-op, when 
micrometastatic tumor burden is 4 
disease low 


Evidence of Phase 3 RCTs 


survival benefit 


No adequately 
powered trials 
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Understanding the Risk: 
Standard Chemotherapy for Bladder Cancer 


MVAC General risks 
Methotrexate Neutropenia 
Vinblastine Anemia 
Doxorubicin Thrombocytopenia 
Cisplatin Nausea/vomiting 
Mouth sores 

Hair loss 

GC Renal dysfunction 
Gemcitabine Neuropathy 
Cisplatin Tinnitus 

Death 
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MVAC vs. GC: which is better? 
Evidence from the metastatic setting 


MVAG (n=202) 


Patients: 

Locally advanced 
And Metastatic 
Bladder Cancer 


GC (n=203) 


Primary endpoint: overall survival (OS) 


Secondary endpoints: objective tumor response, duration 
of response, time to progression, toxicity 
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von der Maase et al. J Clin Oncol 2000; 18: 3068-3077. g = 
CANCER CENTER 


Roberts et al. Annals Oncol 2006; 17: v118-v122. 


Metastatic bladder cancer: dismal survival 


HR 1.09; p=0.66 


MVAC: 15.2mo 


No FDA-approved second-line therapies until 2016! 
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Roberts et al. Annals Oncol 2006; 17: v118-v122. 
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Standard Chemotherapy for Bladder Cancer 


ddMVAC: 14 day cycle 
Methotrexate: 30mg/m2 d1 
Vinblastine: 3mg/m2 d2 
Doxorubicin: 30mg/m2 d2 
Cisplatin: 70mg/m2 d2 


MVAC: 28 day cycle 
Methotrexate: 30mg/m2 d1,15,22 
Vinblastine: 3mg/m2 d2, 15,22 
Doxorubicin: 30mg/m2 d2 
Cisplatin: 70mg/m2 d2 


GC: 21 day cycle 
Gemcitabine: 1000mg/m2 d1,8 
Cisplatin: 70mg/m2 d1 
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MVAC vs. GC: which is better? 


Grade 3 or 4 neutropenia 


Neutropenic fever 


Neutropenic sepsis 


Grade 3 or 4 mucositis 


Treatment related mortality 
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MVAC vs. GC: which is better? 


In metastatic disease, GC has become the standard due to: 
- similar response rate 
- similar progression free-survival 
- similar overall survival 
- better toxicity profile 
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Overview 


Pros/cons of neoadjuvant and adjuvant chemotherapy 
Current standard chemotherapy regimens 

Evidence for adjuvant chemotherapy 

Evidence for neoadjuvant chemotherapy 

A look into the future 
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Adjuvant chemotherapy for bladder cancer: 
Reported RCTs 


Institution Regimen Survival | Completed 


benefit accrual 


USC Cis/dox Yes Yes 


U of Mainz, Germany MVAC/MVEC Yes Yes 


Swiss Gp for Clin Can Res Cisplatin No Yes 


Stanford CMV No Yes 


US Intergroup MVAC No No 


Italian multicenter GC No No 


SOGUG (Spain) PCG No 


Skinner et al. J Urol 1991; 145: 459-464. 

Stockle et al. J Urol 1995; 153: 47-52. Stadler et al. J Clin Oncol 2011; 29: 3443-3449. 
Studer et al. J Urol 1994; 152: 82-84. Cognetti et al. Ann Oncol 2012; 23: 695-700. > 
Freiha et al. J Urol 1996; 155: 495-499. Paz-Ares et al. J Clin Oncol 2010; 28 (Suppl): 18s. CANCER CENTER 
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Adjuvant chemotherapy: retrospective studies 


798 patients with RC between 1993-2011 
Extravesical and/or node (+) offered adjuvant cisplatin-based chemo 
23% received adjuvant chemo 


Category HR 95% CI 


End point: Overall mortality 
Age (continuous variable, per-year increase) r 1.01-1.04 0.0001 
Charlson score (continuous variable, per-unit increase) z 1.06-1.18 <0.0001 
ASA classes 3-4 (vs 1-2) a 1.32-2.04 <0.0001 
Extravesical disease (vs bladder confined disease) 7 1.69-2.62 <0.0001 
Positive lymph nodes (vs negative lymph nodes) i 1.64-2.62 <0.0001 
Lymph node density (continuous variable, per-10% increase) 1. 1.07-1.21 <0.0001 


m 
(vs bladder confined disease) 2.10 1.58-2.79 0.0001 
Positive lymph nodes (vs negative lymph nodes) 3.83 2.81-5.22 <0.0001 


A diuvant chemotherapy (vs non 4- 0.000 
Adjuvant cisplatin-based chemotherapy (vs none) 0.71 052-097 0.0321 
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Adjuvant chemotherapy: meta-analysis 


Adjuvant Chemotherapy for Invasive Bladder Cancer: A 2013 

Updated Systematic Review and Meta-Analysis of Randomized 

Trials 

Jeffrey J. Leow®™”<, William Martin-Doyle®, Padma S. Rajagopal", Chirayu G. Patel”, 
ndrew T. Rothman’, Richard J. Cote, Yuksel Urun“, 


oni K. Choueiri®, Joaquim Bellmunt ®*** 


rd University, Boston. MA USA:* Center for Surgery and Public Health, Brigham and Women's Hospital, Boston, MA USA: 
en's Hospital Boston, MA. USA: * Department of Pathology. University of Miami Miller School of Medicine. Miami, FL. 
USA: Bladder Cancer Center. Dana-Farber/Brigham and Women’s Cancer Center, Baston, MA. USA: "University Hospital del Mar-IMIM, Barcelona, Spain 


Update from 2005 
945 patients in 9 RCTs 


Findings: 

OS: HR 0.77 (0.59-0.99; p = 0.049) 

DFS: HR 0.66 (0.45-0.91; p = 0.014) 

DFS benefit seen in patients with (+) nodes 


CE 
GENERAL HOSPITAL 
Leow et al. Eur Urol 2014; 66: 42-54. CANCER CENTER 


What about timing of chemo? 
Immediate vs deferred 


Immediate versus deferred chemotherapy after radical 
cystectomy in patients with pT3-pT4 or N+ MO urothelial 
carcinoma of the bladder (EORTC 30994): an intergroup, 
open-label, randomised phase 3 trial 

Cora N Stemberg, on Skonecana, J Morti Kerst, Peter Albers, Sophie D Fossa. Mads Agerboek; Herlinde Dumez, Maria de Santis 

‘Christine Théodore, Michael G Leahy, John D Chester, Antony Verbaeys, Gedske Daugaard, Lori Wood, J Alfred Wijes, Ronald de Wit 

Lionel Geoffroi, Lsa engl George Thalmann, Dane Charpentier, Frédéric Rolland. Laurent Mignot, Santhanam Sundar, Pavi Symonds, 
Joh Graham, Florence Joly Sandrine Mareaud, Laurence Colette, Richard Sst for the European Organisation for Research and Tetment 


‘of Cancer Genito-Urinary Cancers Group, Groupe d'Etude des Tumeurs Urogénitales, National Cancer Research Institute Bladder Cancer Study 
Group, National Cancer Institute of Canada Clinical Trials Group, and German Association of Urologic Oncology (AUO) 


Phase III intergroup trial (Europe, Canada) 

pT3-T4 or pN1-N3 and MO disease 

Immediate versus deferred chemotherapy at time of relapse 
Chemo: cis/gem or MVAC 

284 of planned 660 pts accrued (2002 — 2008) 
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Immediate vs deferred chemo 


284 randomly assigned 


$ 


} 


141 assigned to immediate chemotherapy 


143 assigned to deferred chemotherapy 


Į 


z 


128 received treatment (immediate chemotherapy) 
108 gemcitabine plus cisplatin 
19 high-dose MVAC 
1LMVAC 
13 did not receive treatment 

4 refusal 

3unfit 

6nodata 


67 received treatment (57 gemcitabine plus 
cisplatin: 9 high-dose MVAC; 1 MVAQ) 
64 received deferred chemotherapy 

64 had progressive disease 
3 received immediate chemotherapy 
2 did not have progressive disease 
1 had progressive disease 
76 did not receive treatment 


53 did not have progressive disease 
Bead 
40 alive 
23 had progressive disease 
2 refusal 
6 unfit 
Soother treatment 
9 died shortly after disease progression 
Inodata 


t 4 


143 includedin as | 


CANCER CENTER 


141 included in analysis 


Sternberg et al. Lancet Oncol 2015; 16: 76-86. 


Adjuvant chemotherapy for bladder cancer 


No definitive prospective data support adjuvant 
chemotherapy 


- underpowered studies 
- failure to complete accrual 
- meta-analyses: suggestive of benefit 


Do we give it? 


In practice, adjuvant chemo is often given to patients with 
node-positive and/or extra-vesical disease who can 
tolerate chemo 
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Neoadjuvant Chemo: Randomized Trials 


Trial Eligibility | Regimen Survival | Comment 


Benefit 


Nordic T1G3-T4a | (Cisplatin + No Nonconventional 
Cystectomy | NxMO doxorubicin) chemo regimen + 
x2 neoadjuvant RT 


Nonconventional 
chemo regimen 


Nordic T2-T4a 
Cystectomy II NxMO 


(Cisplatin + 
methotrexate) 
x3 


Internatl Collab T2G3-T4a | CMV x3 
of Trialists NOMO 


Local therapy: 
RT, RC, RT+RC 


SWOG/ US T2-T4 MVAC x3 


Intergroup NOMO 


RT=radiation therapy; RC=radical cystectomy 
MASSACHUSETTS 
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737 


Immediate vs deferred chemo 


Os - 
5y: 48% vs 54% 
HR 0.78, p=0.13 


PFS 
5y: 48% vs 32% 
HR 0.54, p<0.0001 
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Overview 


Pros/cons of neoadjuvant and adjuvant chemotherapy 
Current standard chemotherapy regimens 

Evidence for adjuvant chemotherapy 

Evidence for neoadjuvant chemotherapy 

A look into the future 
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Neoadjuvant chemo: Internat’! Collab of Trialists 


CMV x3 (n=491) 


Localized 
bladder 
Cancer: 

T2G3-T4a 
NOMO No chemo (n=485) 


Local Therapy: 
Radiation, 
cystectomy, 
or both 


Primary endpoint: OS 


Secondary endpoints: metastasis-free survival, locoregional 
PFS, DFS 
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Neoadjuvant chemo: Internat’! Collab of Trialists Neoadjuvant chemo: Internat’! Collab of Trialists 


Did it matter which local therapy subjects received? 


i 
08 \ 

7] N 44mo 
os 

**| 37.5mo 

02 anita i 


NocMy 39 486 
o1 cmv 2 491 


Radiation ` Cystectomy 


Overall Survival 
(probability) 
Metastasis-Free Survival 
(probability) 


Overall Survival 
(probability) 


Events n Events n 
O 12 2 36 48 60 72 8% 96 108 120 NocMy 144 210 NocMy 126 212 


cw 120 193 aw w ne 
Time (months) Time (months) 


12 24 36 48 60 72 84 96 108 120 12 24 36 48 60 72 84 96 108 120 
OS No chemo CMV x3 Time (months) Time (months) 


3y 50% 56% 
5y 43% 49% 
30% 36% 


CE CE 
Internati Collab. Lancet 1999; 354: 533-540. CENTEA PONTIN GENERAL HOSPITAL 
Internat! Collab. J Clin Oncol 2011; 29: 2171-2177. CANCER CENTER Internat! Collab. J Clin Oncol 2011; 29: 2171-2177. CANCER CENTER 


Neoadjuvant chemo: SWOG/ US Intergroup Neoadjuvant chemo: SWOG/ US Intergroup 


M-VAC and cystectomy (90 deaths; median survival, 77 mo) 
———= Cystectomy alone (100 deaths; median survival, 46 mo) 


Localized MVAC x3 (n=153) 


bladder Radical 
cancer: Cystectomy 


T2-T4aNOMO 
No chemo (n=154) 


: [ 5y: 57% vs 43% (p=0.06) 


a 
3 
H 
3 


Primary endpoint: OS 


Secondary endpoints: Downstaging 


Months after Randomization 
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Neoadjuvant chemo: SWOG/ US Intergroup Neoadjuvant chemo: Down-staging 


Table 4. Stratified and Unstratified Survival Analysis.* 


Variable Median Survival P Value; 


M-VAC and Cystectomy 
Cystectomy Alone 


No chemo 
months 


Unstratified 77 46 


Internat’! Collab 12.3% 


Primary analysis, stratified according 
to age and tumor stage 


Stratified according to age l SWOG 15% 
Age <65 yr 
Age 265 yr 


Stratified according to tumor stage 
T 
T3 or T4a 


GENERAL HOSPITAL BD Nikanor 
= = Internat! Collab. Lancet 1999; 354: 533-540. = = 
Grossman et al. N Eng! J Med 2003; 349: 859-866. CANCIR CENTER Grossman et al. N Eng! J Med 2003; 349: 859-866. CANCER CENTER 
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Neoadjuvant chemo: SWOG/ US Intergroup 


—— M-VAC and cystectomy, pTO (14 deaths; median survival, NR) 

——— Cystectomy, pTO (6 deaths; median survival, 11.3 yr) 

——— M-VAC and cystectomy, RD (76 deaths; median survival, 3.8 yr) 
Cystectomy, RD (94 deaths; median survival, 2.4 yr) 


No. at Risk 

M-VAC and cystectomy, pTO 
Cystectomy, pTO 

M-VAC and cystectomy, RD 
Cystectomy, RD 


O22 
GENERAL HOSPITAL 
Grossman et al. N Engl J Med 2003; 349: 859-866. CANCER CENTER 


Other neoadjuvant chemotherapy regimens? 


Inst Regimen Eligibility Comment 


Brazil GC x3 T2-4N0-1M0 50% T2 


MSKCC GC x4 T2-4aNOMO 45% T2 


Japan GC x2 T2-4N0-1M0 68% T2 


Cleveland Clinic GC T2-4aN0-2M0 79% T2, 14% N+ 


Rochester GC T2-4NanyM0 


UK AMVAC x3-4 T2-4aN0-2M0 15% N+ 


GC T2-4NOMO 48% T2 


ddMVAC T3-4aNOMO 


GC 


Herchenhorn et al. Int Braz J Urol 2007; 33: 630-638. Scosyrev et al. Cancer 2012; 118: 72-81. 
Dash et al. Cancer 2008; 113: 2471-2477. Blick et al. Cancer 2012; 118 3920-3927. 
Kaneko et al. Jpn J Clin Oncol 2011; 41: 908-914. Zargar et al. J Urol 2018; 199: 1452-1458. 
a Weight et al. Cancer 2009; 115: 792-799. 
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Targeted therapies? 


The first cloned human oncogene (RAS, 1982) was from 
a bladder cancer cell line.... 


Mutated genes as potential targets: 
- FGFR3 
- RAS (HRAS, KRAS, NRAS) 
- PIK3CA 


What about immunotherapy? 
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Neoadjuvant or Adjuvant Chemo 


Neoadjuvant |****>| Surgery |"""=>| Adjuvant 


Neoadjuvant Advantage | Adjuvant 


Decision making Pathologic staging 


(directed delivery) 
Months after 
diagnosis; post-op 
complications may 
delay therapy 

No adequately 
powered trials 


Clinical staging => 


Ability to affect Pre-op, when 
micrometastatic tumor burden is 4 
disease low 


Evidence of Phase 3 RCTs 


survival benefit 


MASSACHUSETTS 
GENERAL HOSPITAL 


(CANCER CENTER 


Bladder Cancer: Conclusions/Review 


Pros/cons of neoadjuvant and adjuvant chemotherapy 
Current standard chemotherapy regimens 

> GC, MVAC 
Evidence for adjuvant chemotherapy 

> no large prospective studies show a benefit 
Evidence for neoadjuvant chemotherapy 

> MVAC x3, CMV x3 

> potential for other regimens with higher path CR 
A look into the future 

> bladder cancer needs more attention! @ &is:siiiesrin 


(CANCER CENTER 


History of immuno-oncology 


Coley reports on his cancer 
immunotherapy experiments? 


Proposal of the “cancer immunosurveillance” Natural killer (NK) Regulatory approval 
concept by Thomas and Burnet *"* cells discovered of the DC-based 
i immunotherapeutic 
sipuleucel-T 1 
Mouse experiments providing support for the 
concept that tumors express “antigens” allowing | by Steinman & Cohn? 
their recognition by the immune system** 


first human tumor antigen” 


Dendritic cells discovered | | | Characterization of the | 


Identification of MHC restric- 
ton of T-cell responses <1 


Ehrlich hypothesizes that 
the immune system protects 


against cancer development? 


Identification of T cells and 
‘cytotoxic T lymphocytes '? ‘Various immune 
checkpoint mAbs 


ots 
First clinical wal of | PPro! 
DC-based cancer 
immunotherapy # 


Earliest rudimentary attempt at 
selfimmunization against cancer 


First human allogeneic hematopoietic 
stem cell transplantation in 19579* 


Dera 
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Cancer and Immunity Roles of PD-1/PD-L1 
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Chen and Mellman. /mmunity 2013; 39: 1-10. Chen et al. Clin Cancer Res 2012; 18: 6580-6587. 


: À : Non-muscle-invasive bladder cancer: 
2 
So why might bladder cancer be immunogenic? 40 years of BCG 


00222 20 52 198 49 181 231 76 88 35 335 179 121 


i 
i 
i 
5 


45 © 
o 8 | 


MASSACHUSETT y oe 
Y cesechosrira Figure 1 | Tentative model of the mechanism of action of BCG in bladder cancer. J tysenat Hosta: 
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Lawrence et al. Nature 2013; 499: 214-218. Redelman-Sidi et al. Nat Rev Urol 2014; 11: 153-162. 


Metastatic bladder cancer: 
early IO trials post-platinum 


LETTER 


MPDL3280A (anti-PD-L1) treatment leads to clinical Atezo Avelu Durva Nivo Pembro 
activity in metastatic bladder cancer PD-L1 PD-L1 PD-L1 PD-1 PD-l 


massa tary Spe a fag aes Coe? 67 44 191 265 33 PD-L1+ 


Safety and activity of pembrolizumab in patients with locally | |Nivolumab in metastatic urothelial carcinoma after 
advanced or metastatic urothelial cancer (KEYNOTE-012): | (platinum therapy (CheckMate 275): a multicentre, 25% 18.2% 17.8% 19.6% 26% 
oee paean AS NR 13.7mo |18.2mo [8.7 mo 13 mo 


PD-L1 test | Ventana DAKO 73- | Ventana DAKO 28-8 | DAKO 
SP142 10 SP263 22C3 


d mOS high | NR NR vs 12.9 | 20.0 mo vs | 11.3mo n/a 
Avelumab, an Anti-Programmed Death-Ligand 1 Antibody, grammed Cell Death Ligand-1 Immune Checkpoint expressors mo 8.1 mo 


In Patients With Refractory Metastatic Urothelial Carcinoma: Sin Patients With Advanced Urothelial 
G3-4 AEs | 4.4% 6.8% 6.8% 18% 15% 


Early phase summaries 


Powles et al. Nature 2014; 515: 558-562. Powles et al. Nature 2014; 515: 558-562. 
Massard et al. J Clin Oncol 2016; 34: 3119-3125. Massard et al. J Clin Oncol 2016; 34: 3119-3125. 
Plimack et al. Lancet Oncol 2017; 18: 212-220. RT POSTAL chee a a tet ice ae He E ed AE CoUTAL 
Sharma et al. Lancet Oncol 2017; 18: 312-322. CANCER CENTER Alok a Sieh AOIZ, eae CANCER CENTER 
Apolo et al. J Clin Oncol 2017; 35: 2117-2124. polo et al. J Clin Oncol 335: 3 
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Ph 1 atezolizumab (MPDL3280A) for bladder cancer 


+ Adults (>18 yo) 

+ Incurable metastatic solid 
tumor or hematologic 
malignancy 

+ ECOG PS 0-1 

+ Tissue available for PD-L1 
assessment 

+ Initially open only to PD-L1 
IHC 2/3 patients, but 
eventually expanded 


Atezolizumab 
15 mg/kg mg IV 
d1 of 21-d cycles 
until PD or 
unacceptable 
toxicity 
n=67 


+ Primary Endpoints: 
— Safety, adverse events 


+ Additional Endpoints 
(N=67 evaluable for 
efficacy): 

— Overall response by RECIST 
v1.1 

— Response by PD-L1 status 

— Cytokine (IL-18, IFN-g) levels 
by luminex 

— CD3, CD8, HLA-DR, Ki67 by 


Efficacy of atezolizumab 


Tumour-infiltrating immune cells and objective response rates 


Objective response rate 
n(%) 


Stable disease 


n(%) 


Progressive disease 
n(%) 


IHC 2/3 (n = 30) 
IHC 3 (n = 10) 
IHC 2 (n = 20) 


IHC 0/1 (n = 35) 


13 (43.3) 
(95% Cl: 25.5-62.6) 


5 (50.0) 

(95% Cl: 22.2-77.8) 
8 (40.0) 

(95% Cl: 20.9-63.9) 

(95% CI: 4.0-26.3) 


8 (26.7) 
2 (20.0) 
6 (30.0) 


13 (37.1) 


8 (26.7) 
3 (30.0) 
5 (25.0) 


13 (37.1) 


3 (13.0) 
(95% Cl: 3.7-31.7) 


1 (8.3) 
(95% Cl: 0.4-34.9) 


FACS IHC 1 (n = 23) 8 (34.8) 8 (34.8) 


IHC 0 (n = 12) 5 (41.7) 5 (41.7) 


IHC grade 0 if <1%, 1 if 1-5%, 2 if 5-10%, 3 if 210% 
in tumor, macrophages, DCs, lymphocytes (total percentage over the 4 categories). 
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Efficacy of atezolizumab Atezolizumab: safety 


Table 2 | Treatment-related adverse events occurring in two or more 
patients (grade 1-2) or in one patient (grade 3-4) 


Treatment-related All grades (n (%)) 
adverse events 68) 


—— Complete response 

—— Partial response 

— Stable disease All 

— Progressive disease Decreased appetite 
Fatigue 

Nausea 

Pyrexia 

Asthenia 

Chills 

Influenza-like illness 

Lethargy 

Anaemia 

Arthralgia 

Bone pain 2(29) 

Hyperthermia 2 (29) 

Pain 2(29) 

Platelet count decrease 2 (2.9) 

Pruritus 2 (2.9) 

Thrombocytopaenia 2 (29) 

Vomiting 2 (29) 

Blood phosphorus 1(1.5) 

decrease 


Grade 3-4 (n (%)) 


39 (57.4) 
8118) 
8 (118) o 
8 (118) o 

6 (88) 0 

507.4) 1(15) 
3(4.4) 
3 (4.4) 
3 (4.4) 
2 (29) 
2(29) 


3 (44) 
o 


(SLD) from baseline (%) 


g 
2 
© 
A 
& 
bol 
[=] 
2 
2 
S 
E 
5 
3 
£ 
o 
[=] 
g 
S 
£ 
(6) 


@ Discontinued 


o 
o 
o 
o 
o 
o 
o 
o 
o 
A New lesions 0 


T T T T T T T T T T T T T 1 (1.5) 
42 63 84 105 126 147 168 189 210 231 252 273 294 o 


Time on study (days) 1 (1.5) 
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IMvigor 210: 
Ph 2 atezolizumab for bladder cancer 


IMvigor 21 
Efficacy of atezolizumab 


+ Primary Endpoints: Partial 


response 


Stable 
disease 


Patients, Objective response Complete 
rate, n (% [95% CI]) response 


Progressive 
disease 


+ Adults (>18 yo) 

+ Locally Advanced or 
mUC 

+ Progression on or 
following platinum- 
based chemotherapy 

+ ECOG PS 0-1 

+ Pre-treatment (archival 
or fresh) tumor samples 
required for PD-L1 
analysis 

*N=316 


Rosenberg et al. Lancet 2016; 387: 1909-1920. 


Atezolizumab 
1,200 mg IV d1 
of 21 day cycles 
until PD or 
unacceptable 
toxicity 


Another cohort (not shown) 
examined effects of 
Atezolizumab in untreated 
platinum ineligible patients 


— ORR by RECIST v1.1 n 


— Modified RECIST per 
investigator 


+ Additional Endpoints: 
— Duration of response 
— Response by PD-L1 status 
— PFS 
-OS 
— Incidence of adverse events 


— Incidence of antibodies to 
atezolizumab 


— Maximum serum concentration 
of atezolizumab 


MASSACHUSETTS, 
GENERAL HOSPITAL 


CANCER CENTER 


741 


102/3 
1c1/2/3 

All patients 
Ica* 

Ico" 


102/3 
1C1/2/3 

All patients 
IC1* 

ico" 


RECIST version 1.1 criteria by independent review 


26 (26% [18-36]) 
37 (18% [13-24]) 
45 (15% [11-19]) 
11 (10% [5-18]) 


11(11%) 
13 (6%) 
15 (5%) 
2 (2%) 
2 (2%) 


Modified RECIST criteria by investigator review 


100 27 (27% [19-37)) 
207 45 (22% [16-28]) 
310 58 (19% [15-24] 
107 18 (17% [10-25}) 
103 13 (13% [7-21]) 


8 (8%) 
14(7%) 
16 (5%) 

6 (6%) 

2 (2%) 


15 (15%) 

24 (12%) 

30 (10%) 
9 (8%) 
6 (6%) 


19 (19%) 
31(15%) 
42 (14%) 
12 (11%) 
11 (11%) 


16 (16%) 
34 (16%) 
59 (19%) 
18 (17%) 
25 (24%) 


44 (44%) 
107 (52%) 
159 (51%) 

63 (59%) 

52 (50%) 


31 (31%) 
58 (28%) 
92 (30%) 
27 (25%) 
34 (33%) 


28 (28%) 
74 (36%) 
110 (35%) 
46 (43%) 
36 (35%) 


Table 2: Objective response rate by PD-L1 immune cell score 


Rosenberg et al. Lancet 2016; 387: 1909-1920. 
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IMvigor 21 
Efficacy of atezolizumab 


D intention-to-treat population (n=310) 


1007 Median overall survival, 12-month overall surviva 


months (95% CI) % of patients (95% CI) 


— 12)3(n=100) 11.4(9-0-notestimable) 48% (38-58) 
— Kii) 6761-88) 30% (20-39) 
Ko(n=103)  65(44-83) 29% (20-39) 


Overall survival (%) 


000 Censored 


Number at risk 
12/3 100 

K1 107 

Ko 103 
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IMvigor 210: 
AEs and atezolizumab 


Anygrade  Grade3-4 
‘Any adverse event 215 (69%) 50 (16%) 
Fatigue 93 80%) 50%) 
Nausea 42014%) o 
Decreased appetite 36 (12%) 20%) 
Pruritis 31 (10%) 1(<1%) 
Pyrexia 28 (9%) 1(<1%) 
Diarrhoea 24(8%) 1(<1%) 
Rash 23.07%) 1(<1%) 
Arthralgia 210%) 20%) 
Vomiting 18(6%) 1a% 
Dyspnoea 108%) 20%) 
Anaemia 96%) 30%) 
‘Aspartate aminotransferaseincreased 10 (3%) 20%) 
Pneumonitis 70%) 20%) 
Hypotension 5(2%) 20%) 
Hypertension 30%) 30%) 
Colitis 30%) 20%) 


Adverse events reported upuntil data cutoff on Sept 14, 2015. 


Table 3: Treatment-related adverse events in the 310 patients who 
received atezolizumab 
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PD-L1 status by Ventana SP263 Assay (TC or IC) 


Atezolizumab: Spring Biosciences SP142 antibody 
IHC grade 0 if <1%, 1 if 1-5%, 2 if 5-10%, 3 if 210% 
in tumor, macrophages, DCs, lymphocytes (total percentage 


Durvalumab: Ventana SP263 antibody 


: 225% TC, 225% IC 
1 <25% TC, 225% IC 
: 225% TC, <25% IC 
: <25% TC, <25% IC 
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Patient characteristics 


IMvigor 210 


Median Age 66 

35% with CrCl <60 mL/min 
40% with 22 prior regimens 
78% with visceral metastasis 
62% ECOG PS1 

22% Hb <10 g/dL 

31% with liver metastasis 


Rosenberg et al. Lancet 2016; 387: 1909-1920. 


Phi Trial 


Median Age 65 

33.3% with CrCl <60 mL/min 
71.6% with 22 prior regimens 
50% with visceral metastasis 
59.1% ECOG PS1 

18.5% Hb <10 g/dL 

22% with liver metastasis 


MASSACHUSETTS. 
GENERAL HOSPITAL 


PD-L1 status by Genentech-Roche proprietary 
diagnostic test (Ph2: Ventana SP142 Assay) 


PD-L1 prevalence in UBC tumours by IHC 


PD-L1-positive 


tumour-infitrating immune celis 
(no. of specimens (%)) 


PD-L1-positive tumour cells 
(no. of specimens (%)) 


189) 
37 (18) 
89 (43) 
61 (30) 


14) 
8 (4) 
37 (18) 
146 (71) 


‘Tumour-infiltrating immune celis 


Powles et al. Nature 2014; 515: 558-562. 


Tumour cell MASSACHUSETTS: 
aries ont GENERAL HOSPITAL 


(CANCER CENTER 


Adverse events 


Clinical manifestations of 
autoimmune-like/inflammatory 
side effects 


These adverse events have 
been labeled “immune-related 
adverse events” (irAEs) 


Average onset, frequency, 
severity, and duration are 
variable 
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GENERAL HOSPITAL 


CANCER CENTER 


(CANCER CENTER 


Copyright © Oakstone Publishing, LLC, 2018. All Rights Reserved. 


Phase 3 data: pembrolizumab 


How do we best select patients? 
- is there a “best test” for PD-L1 status? 
- assays haven't been compared 
- is there a “best time” to check PD-L1 status? 


High tolerability but high cost and low-ish response 
rates: can we afford to treat everyone? 


Where else might immune checkpoint therapy fit in the 
bladder cancer treatment continuum? 


MASSACHUSETTS. 
GENERAL HOSPITAL 
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Ph 3 pembrolizumab: KEYNOTE-045 


Hazard ratio for death, 0.73 (95% CI, 0.59-0.91) J Hazard ratio for disease progression or death, 
P=0.002 098 (95% CI, 081-119) 
P=042 


Patients Who Survived (%) 


aee e eer a a N 
off 6 bb ie te we mR 
Months 


No. at Risk 
Pembrolizumab 270 226 194 169 147 131 87 S427 B 4 o o 
Chemotherapy 272 232 171 138 109 89 SS 7 M 30 0 o 


The key detail is the tail | 


MASSACHUSETTS 
GENERAL HOSPITAL 


Bellmunt et al. N Engl J Med 2017; 376: 1015-1026. CANCER CENTER 


Cisplatin-ineligible patients 


KEYNOTE-052 

Pembrolizumab 

N=370 

ORR: 24% (89/370) 

PD-L1 210%: ORR 38% (42/110) 


IMvigor 210 

Atezolizumab 

N=119 

ORR: 23% (range: 21%-28% from ICO-IC2/3) 
Med OS 15.9 mos 

TMB, TCGA subtype associated with response 


MASSACHUSETTS. 
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Balar et al. Lancet Oncol 2017; 18: 1483-1492. 
Balar et al. Lancet 2017; 389: 67-76. 


i 2 Th NEW ENGLAND 
coer” ae 


Pembrolizumab as Second-Line Therapy for Advanced 
Urothelial Carcinoma 


Pembrolizumab 

. Advanced urothelial a ora l y + Primary Endpoints: 
carcinoma — Overall survival 

+ s/p platinum n= 266 -PFS 

+ ECOG PS 0-2 

+ Tissue available for PD- Chemotherapy 
L1 assessment Dealer’s choice 

+ N=542 


+ Secondary Endpoints 
— Overall response rate 
— Duration of confirmed response 


n=255 sae 


29 countries, 120 sites; accrued 11/2014 — 11/2015 
Chemo: docetaxel (N=84), paclitaxel (84), vinflunine (87) 
PD-L1(+) score: tumor and infiltrating immune cells 210% 
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Bellmunt et al. N Engl J Med 2017; 376: 1015-1026. CANCER CENTER 


Ph 3 pembrolizumab: Time of response happens 
early and can be sustained 


MASSACHUSETTS. 
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Bellmunt et al. N Engl J Med 2017; 376: 1015-1026. CANCER CENTER 


So what’s next? 
Bladder cancer challenges and needs 


How do we best select patients? 
- is there a “best test” for PD-L1 status? 
- is there a “best time” to check PD-L1 status? 


High tolerability but high cost and low-ish response 
rates: can we afford to treat everyone? 


Where else might immune checkpoint therapy fit in the 
bladder cancer treatment continuum? 


MASSACHUSETTS. 
GENERAL HOSPITAL 


CANCER CENTER 
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Immune checkpoint clinical trials that are underway 
or proposed in the bladder cancer continuum 


NMIBC MIBC Metastatic 
High-grade Neoadjuvant 1L cis-ineligible 
BCG-refractory Adjuvant 1L cis-eligible 
Maintenance 
2L post-platinum 


MASSACHUSETTS. 
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Bladder Cancer: Conclusions/Review 


Pros/cons of neoadjuvant and adjuvant chemotherapy 
Current standard chemotherapy regimens 

Evidence for adjuvant chemotherapy 

Evidence for neoadjuvant chemotherapy 

A look into the future 


> a future for IO therapy in the bladder cancer 
continuum of care 
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Antenatal Hydronephrosis: 
Diagnosis and Management 


Vijaya M. Vemulakonda, MD, JD 
Associate Professor, Pediatric Urology 


s Children’s Hospital Colorado 
e University of Colorado School of Medicine 


Children’s Hospital Colorado 


Learning Objectives 


* Common abnormality on antenatal ultrasound 
= 1-5% of pregnancies 
* To review the classification of antenatal and postnatal imaging . D 
* Wide spectrum of conditions 
= Transient hydronephrosis 
= Vesicoureteral reflux 


= Upper tract/lower tract obstruction 
* To discuss management options and outcomes = Renal dysgenesis 


* To review diagnoses associated with antenatal hydronephrosis 


* Goal of early diagnosis and treatment is renal preservation 


AP Diameter 


* Most studied measurement of hydronephrosis in utero 


¢ Affected by gestational age, maternal hydration, bladder distension 
* Thresholds: 


DegreeofANH Second Third Trimester %ofANH 
Trimester 


Mild 4-7mm 7-9mm 56-88 
Moderate 7-10 mm 9-15mm 10-30 


Severe >10mm >15mm 2-13 
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AP Diameter : - _ sees . x 


SFU Grading System 


e Risk of postnatal pathology based on antenatal AP diameter + Developed by the Society of Fetal Urology in 1993 


Pathology Mild ANH ModerateANH Severe ANH 
* 5-point grading system based on postnatal sonographic appearance 


UPJ obstruction 4.9% 17% 54.3% = Grade I: Pelvic splitting, normal parenchymal thickness 


VUR 4.4% 14% 8.5% 
PUV 0.2% 0.9% 5.3% 
UVJ obstruction 1.2% 9.8% 5.3% 
Other 1.2% 3.4% 14.9% 


= Grade Il: Pelvic dilation, normal parenchymal thickness 


= Grade Ill: Pelvicaliectasis, normal parenchymal thickness 


= Grade IV: Pelvicaliectasis, parenchymal thinning 


e Increased incidence of postnatal pathology based on severity of ANH except for VUR 


X UTD Classification 


* Developed by consensus panel in 2014 
* Goal to standardize pre- and post-natal imaging 


+ Based on: 
AP Diameter 
Calyceal dilation 
Renal parenchymal thickness 
Renal parenchyma appearance 
Associated bladder and ureteral abnormalities 


Figure 3 The Society for Fetal Urology Hydronephrosis Grading System (http:// www.uab.edu/ images/peduro/SFU/sfu_grading 
‘on_web/sfu_grading_on_web.htm). 


vedios GA 19 wk 
UTD Classification 


PRENATAL PRESENTATION 
96.27 wes [28 wks `| [116-27 wks 


APRPD | APRPD AP RPD 
4to<7mm |7t0<10mm|| > 7mm 


v v 
or Peripheral 
calyceal dilation* 
Parenchym: Parenchymal 
thickness 7 thickness abnl 


Parenc Parenchymal 
appearance appearance abni 


t = 


Bladder 
normal 


No un ned 
oligohydramnios 


v 


[ ee äl 


Ureters 
abnormal 


Bladder 
abnormal 
Unexplained 
aligohydramnios* 


v 


UTD A2-3; 
INCREASED RISK 


“Centrai and peripheral calyces! dilation may be dificuk to evaluate 
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RISK-BASED MANAGEMENT, PRENATAL DIAGNOSIS pøs 


= 


UTD A2. ia 
INCREASED RISK 


Vv 
PRENATAL PERIOD: PRENATAL PERIOD: 


One additional US Initially at 4 to 6 wks 
after 32 wks 


AFTER BIRTH: AFTER BIRTH: 


Two additional US: 
4.>48hrstot month} | onno 
2. 1-6 months later 
OTHER: OTHER: 


Aneuploidy risk modifi- Specialist consultation, 
cation if indicated e.g. nephrology, urology 


Hydroureter 


UTD Classification 


POSTNATAL PRESENTATION 


> 48 hours >48 hours 
= | 
Peripheral lia “phe i 
calyceal dilation 
= 


1] i 
thi nal 

Parenchymal 
ppears 


e normal 


i 

normal b i € 
= 

ss = E , ; Fens 


v 


UTOPI: 
| LOWRISK | 


UTD P2: 
INTERMEDIATE RISK 


1315 mm 
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RISK-BASED MANAGEMENT, POSTNATAL DIAGNOSIS 


Measurement 

FOLLOW UP US: FOLLOW UP US: 

1 to 6 months 1 to 3 months 
VCUG: VCUG: 

Discretion of clinician Discretion of clinician 
ANTIBIOTICS: ANTIBIOTICS: . Moderate Peripheral dilation 

Discretion of clinician Discretion of clinician E 
FUNCTIONAL SCAN: FUNCTIONAL SCAN: EEI AE 

Not recommended Discretion of clinician | Discretion of inicien | A aN 


Central dilation only 


No oligohydramnios/lower 
tract anomalies 


The choice to utilize prophylactic antibiotics or recommend VCUG will depend on 
the suspected underlying pathology Oligohydramnios 


SFU vs UTD (Postnatal) YY Post-natal evaluation 


SFU Classification Definition UTD Classification + Resolution of hydronephrosis 


i eio 
EEEREN APO OAST Nolbisdderorureteral Repeat ultrasound at 3-4 weeks to account for neonatal oliguria 


parenchymal thickness abnormality * SFU grades I-Il 
= Tend to resolve 


Pelvic dilation, normal = Ultrasound alone to monitor resolution 


parenenymalthickness + Rare cases of late progression and need for surgery 


Pelvicaliectasis normal APD>=15mm Ureteral abnormality * SFU grade lll 
parenchymal thickness = 50% may ultimately require surgical intervention 


= Use of renography to assess timing and need for further studies 
Pelvicaliectasis, APD >=15 mm Bladder or ureteral + Normal renogram: ultrasound surveillance 


parenchymaltiianing Anona Spo OU Talli + Abnormal/indeterminate renogram: intervene or repeat renography 
parenchymal 


appearance + SFU grade IV 
= Highest risk of surgical intervention 
= Renography recommended to evaluate severity of pathology 


YY Associated Pathology 


x ESE 
* 36% of children with ANH have significant postnatal pathology 


Diagnosis Prevalence 


Associated Pathology 


UPJ obstruction 


UVJ obstruction 
Ureterocele Ureterovesical Junction Obstruction 


Ureteropelvic Junction Obstruction 


Vesicoureteral Reflux 


VUR Posterior Urethral Valves 


A h ; Posterior urethral valves 
Children’s Hospital Colorado 
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X Transient Hydronephrosis : xX Ureteropelvic Junction Obstruction- 


* Majority of children with ANH (41-88%) Most common finding is pelvicalyceal 
= Majority of cases with AP diameter < 6mm in second trimester dilation without ureteral dilation 


10-30% of children with ANH 


= <40% of children with AP diameter <12 mm in third trimester Risk of surgical intervention 38-52% 


Associated with other renal anomalies: 
= Vesicoureteral reflux 
* May be due to: = Multicystic dysplastic kidney 
= high urine volume 
= transient UPJ obstruction 
= congenital ureteral folds 


UPJ Obstruction - Symptoms _ = ae Likelihood of Surgery 


e Usually asymptomatic 


AP diameter Percent undergoing surgery 
e Dietl’s crisis in the older child z 


<20 mm 1-3% 


s Rare >20 mm 20% 


= UTI/hematuria 
= Stones 
= UPJ disruption after trauma YAY Sa >40 mm 


>30mm 


>50mm 


X Renal Impairment — i X Role of Observation 


e Risk of renal deterioration Í A 3 * SFU grade Ill-IV hydronephrosis: 


AP diameter Outcome Percent Time to outcome 


30-40 mm 


Resolution (SFU grade | 699% 19 months 


>40 mm 04) 


Improvement (SFU 30 months 
grade ll) 


e Suggests that initial AP diameter > 30 mm may be a relative indication for surgery 


Pyeloplasty* 22% <18 months 


*Indications for surgery: worsened hydronephrosis/decrease in function 
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X Role of 1/2 - ; ; X Indications for Surgery 


* T% does not predict likelihood of resolution “i Indication for surgery Percent 


Outcome T1/2 > 20 minutes T1/2 > 20 minutes (follow Impaired renal function 
up) 


Improvement/Resolution Absence of radiotracer clearance 


Worsened hydronephrosis/renal 
function 


Increased 
hydronephrosis/functional 
deterioration 


Symptomatic presentation 


Parental preference 


Surgery for UPJ obstruction : : Outcomes 


Pyeloplasty (gold standard) g + Long term outcomes 
+ Most commonly used with a >95% success 


+ Robotic/laparoscopic may have lower morbidity in children and adolescents 
+ Stent/nephrostomy optional 


= 50-55% of infants with initial SFU grade 3-4 hydronephrosis will require pyeloplasty 


+ Long term outcomes for conservative management 
= 20%-35% may require delayed pyeloplasty 


+ Endopyelotomy $ : 
= 1-2% will require pyeloplasty after age 4 years 


+ Lower success rates than in adults 
+ May be good for postoperative obstruction 
+ Long term surgical outcomes 
= 5 year follow up: 1.3% late obstruction rate 
= >10 year follow up: 4.1% late obstruction rate 


UVJ Obstruction -pry -X Surgery for UVJ Obstruction 


5-10% of children with ANH 


Indications for surgery 
= Progression of hydronephrosis 
Common findings of antenatal * Loss of function 
hydronephrosis and ureteral dilation = Symptomatic presentation (UTI, stone) 
with normal bladder 


n * Surgical approach 
Majority. 0%) tešolve spontaneously = Intravesical ureteral reimplant 
= 5:1 tunnel 


= Consider tailoring or plication if > 1 cm diameter 
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Ureterocele 


1/1000 on autopsy studies 
MF 1:5 
Duplex vs single system (5:1) 
= Associated with upper pole (Weigert- 
Meyer rule) 
10% bilateral 
Common finding of antenatal hydronephrosis 
with associated cystic mass in bladder: 


May be associated with: 
= Bladder outlet obstruction 
= Introital mass 


X Surgery for Ureterocele 


Cystoscopic incision 
= If orthotopic, low transverse & small 
= If ectopic, must open below the bladder neck 
= Associated with post-operative reflux in 50% 


Heminephrectomy 

= If minimal function, no reflux of lower pole moiety 
Ureteroureterostomy 

= If preserved function, no reflux of lower pole moiety 
Excision and common sheath reimplantation 

= If preserved function, associated reflux 


All options associated with risk of future additional surgery 


x Prenatal Findings 


* MCDK: non-communicating cysts 
* ARPCK: bright, enlarged kidneys 


* ADPCK: enlarged kidneys with 
associated large cysts 
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Ureterocele 


+ Post-natal imaging with US and VCUG 


+ Need for early and late filling images for diagnosis 


Filling 
——> 


~Y  Multicystic Dysplastic Kidney 


* Common findings of multiple 
non-communicating cysts 
without normal renal 
parenchyma 


4-6% of children with ANH 


Renal length <62 mm on initial 
postnatal ultrasound 
associated with complete 
involution of the MCDK 


Children's Hospital Colorado 


f Treatment of MCDK 


Role of surveillance 
= Potential role for ultrasound surveillance until compete involution or age 4 years 
= Frequency of surveillance not clear 


+ Risks of conservative management 

= Wilms’ Tumor 
+ <0.05% risk of Wilms’ Tumor 
+ Majority (>70%) present prior to age 4 with associated palpable mass 
+ Nocases of malignancy in involuting MCDK 

= Hypertension 
+ 0.5%-2% incidence of hypertension 
+ Nephrectomy may not be curative 
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a Surgery 


e Indications for surgery 


= Suspected MCDK with atypical solid 
or functional components 


= No clear evidence for prophylactic 
nephrectomy in non-functional MCDK 


Incidence 


X Vesicoureteral Reflux 


WA D 
ZAA A (we ay 


Etiologies of Reflux 


* Overall incidence of 0.4-1.8% . * Primary 

= Immature ureterovesical junction 

= Maldevelopment of ureterovesical junction 
= High pressure voiding in infancy 


= 10 times more common in Caucasians 


e Antenatal hydronephrosis: 
= 24% incidence of associated vesicoureteral reflux 
= Independent of degree of hydronephrosis Secondary 
= Neurogenic bladder 
¢ Febrile UTI = Dysfunctional elimination syndrome with associated high pressure during storage and/or voiding 
= 25-40% with associated reflux * Bladder outlet obstruction (e.g., posterior urethral valves) 
= Connective tissue disorders 


e Family history 
= Siblings 30-50% 
= Offspring 60-70% 


Natural History P ~t__ Recurrent Febrile UTI 


e Increased risk of recurrent febrile UTI with 
higher grades of vesicoureteral reflux 


Equivalent rate of resolution in boys and girls No reflux 18.5% 
Grade | 33.3% 
Grade Il 185% 


Resolution rate of reflux in infants with asymptomatic antenatal hydronephrosis 
59.2% (vs 49.9% for all infants) 


Mild-moderate reflux (grades I-III) with higher likelihood of resolution than severe 


reflux (grades IV-V) (71% vs. 28%) Grade Ill 44.2% 
Grade lV 50% 
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x Renal Scarring = : ; x Chronic Kidney Disease 


e Associated with higher grades of reflux 


e May be more prevalent in girls 15% incidence of renal insufficiency in children with reflux 


Reflux Grade Progression of scar New Scar g i , WAFS 
Most common etiology for end stage kidney disease in children 


= 1/6000 children with reflux will develop end stage kidney disease 


No reflux 
Slower progression to ESRD than other causes of chronic kidney disease 


= Primary bilateral high grade reflux in the first year of life associated with increased risk of 
progression 

= Febrile UTI may be associated with increased rate of progression but not increased risk of 
progression 


SFU Guidelines = X Continuous Antibiotic Prophylaxis = 


Degree of unilateral Results of postnatalUS | Recommenda 
ANH vcuG 
that prophylaxis prevents UTI and renal damage while awaiting 


Mild Resolved No i 
resolution 


Grade I/II No/Yes 
Grade III/IV Yes 
Moderate Resolved No 


Grade I/II Yes 
Grade III/IV Yes = Meta-analysis of 11 studies 


Cochrane Database Review 


Resolved 
Grade I/II Yes Antibiotics vs. Observation 


Grade III/IV Yes UTI RR=0.75 (95%CI 0.15-3.84) 
Renal Damage RR=1.70 (95% CI 0.36-8.07) 


* Recommended within the first week of life if bilateral moderate 
or severe ANH, dilated ureter, ureterocele, or concern for other 
lower urinary tract pathology 


Surgery 


Gold Standard 


* 17.7% of infants initially treated with continuous antibiotic prophylaxis will have 
= 95-99% Success Rate 


subsequent surgical treatment 


Multiple Approaches 
e Indications for surgery: * Intravesical 
Breakthrough UTI * Extravesical 
n * Laparoscopic/Robotic 
Treatment noncompliance 
Poor renal function/associated renal dysplasia Potential for Obstruction (2%) 
Progressive renal damage/scar formation = Ureteral kinking/scarring 
Persistent grade IV-V reflux 
Parental preference 
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AUA Recommendations 


Initial evaluation of the child with febrile UTI 
Advantages = Urine culture 
. Technically easy = Renal ultrasound 
. Low morbidity = DMSA optional to evaluate for pyelonephritis/scar 


Disadvantages 


+ Follow up evaluation 
. Success rate 


= Annual urinalysis 
= VCUG and US every 12-24 months 
= Option of no VCUG in children treated with observation alone who remain asymptomatic 


= DMSA where there is an abnormality on ultrasound, breakthrough UTI, severe reflux (Grade III-V), or 
elevated serum creatinine 


=: Recurrence rate 


= 
x AUA Recommendations ~ AUA Recommendations 


* Antibiotic Prophylaxis PatientAge FebrileUTI Refluxgrade Initial Indication for 
= Infants with reflux and history of febrile UTI due to associated morbidity Management Surgery 


= Infants with grade III-V reflux 


= Option for the child > 1 year with history of UTI and reflux in the absence of 


bowel/bladder dysfunction < 1year - Observation or | Breakthrough 


antibiotics; UTI 
consider 
* Breakthrough UTI SESH 
= If not on prophylaxis, recommend initiation of antibiotic prophylaxis el year aaa ped 
= If on prophylaxis, recommend surgical intervention circumcision 
= Option of antibiotic switch if single breakthrough UTI on prophylaxis <1 year - Antibiotics; Breakthrough 
consider UTI 
circumcision 


* Management following resolution of reflux 
i i E Eee i > 1 year Either i Antibioticsif | Initial vs 
= Monitor blood pressure, height, weight, urinalysis if renal scarring renal scar, breakthrough 
recurrentUT| | UTI 


Prenatal Evaluation 


= Fetal Karyotype 
+ Confirm 46 XY 


Associated with: 
= Antenatal hydronephrosis (unilateral or bilateral) è nea 
eae eae: eat a = Consider cloacal anomalies if XX 
ickenad, dilated bladder that does ner empty + Reports of trisomy 21, 18, and Klinefelter 
= Dilated posterior urethra syndrome 
* Oligohydramnios 5 3 + 5% aneuploidy rate 
= Ultrasound 


* 1:5000-8000 male births p i + Assess other anomalies 
‘ * Neural tube defects 


A n . P * Cardiac defects 
e Diagnosis associated with pulmonary 


+ Evolving role of MRI 
hypoplasia and chronic renal failure 


= Fetal vesicocentesis 
+ Evaluate renal function 
+ ?Repeat sample after 24-48 hours 
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Fetal Urinary Electrolytes 


Prenatal US Findings. 


Male 


Bilateral hydronephrosis 


Ol 


ligohydramnios 


e Prognostic values: 


Good Prognosis Poor Prognosis 


Sodium 


<90 mmol/L 


>100 mmol/L 


Chloride 


<80 mmol/L 


>90 mmol/L 


Osmolality 


<180 mOsm/L 


>200 mOsm/L 


Bright Kidneys k Calcium <7 mg/dL >8 mg/dL 
= sensitivity 0.57 S os 


= specificity 0.84 


Protein <20 mg/dL >40 mg/dL 


B2-Microglobulin <6 mg/L >10 mg/L 


X Postnatal Diagnosis: VCUG X In Utero Intervention 


+ Indications: 
= 20-32 weeks 
= Favorable electrolytes 


* Dilated, elongated posterior urethra 
* Trabeculated bladder 


e Vesicoureteral reflux + Interventions 


= Vesicoamniotic shunt 
= Valve ablation 
= Amnio-infusion 


* Outcomes 
= High risk of premature delivery 


= Often require multiple 
interventions 


= Helps lungs, but may not impact 
renal or bladder function 


VURD Syndrome 
Postnatal Management 


Long-term Outcomes 
= Renal function 


f Valves 
e Early Intervention 


= Stabilize electrolytes and 
monitor creatinine 
Catheter placement (5 Fr) 
Endoscopic ablation (>3500 gm) 
Vesicostomy if small/premature prognosis (pop-off) but results 


Ureterostomy if secondary UVJ = Bladder function mixed 
obstruction < UDS 


Unilateral Reflux 
Renal Dysplasia 


+ Chronic renal failure in 17-40% of 
adolescents 

+ Predictors: : : 

* Creatinine nadir Hypothesized to improve 


* Bladder dysfunction 


+ May need CIC 
+ May need overnight drainage due 
to polyuria 
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3 Conclusions 


hares Hospital 


* 7 Conclusions 


* Antenatal hydronephrosis is a common finding associated with a wide spectrum of 
disease processes 


* Goal of treatment is renal preservation 


e Majority of children will not require surgical intervention 
= Higher risk of surgery in cases of more severe hydronephrosis 


= Higher rates of postnatal pathology with worsening or new onset hydronephrosis 
in the third trimester 


Infants at risk for underlying renal/bladder pathology 
= Infants with unilateral or bilateral grade 3 or 4 hydronephrosis 
= Infant boys with bilateral grade 2 hydronephrosis 


+ Early referral (within first week of life) if: 
= Infant boy with suspected PUV 


= Infant with ureterocele especially if associated bilateral hydronephrosis or bladder outlet 
obstruction 


+ Infants with isolated grade 1 or unilateral grade 2 hydronephrosis do not need routine 
referral unless: 
= Associated high grade reflux 
= Associated renal dysplasia 
= Worsening hydronephrosis 
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ee 
e Ultrasound alone may not be sufficient to detarinine diagnosis or 
benefit of surgery 


e Nuclear renography may be a helpful adjunct 
= Differential function < 40% or worsening function associated with surgical benefit 
= Tis nota good predictor of outcome 


+ Role of VCUG remains controversial 
= VCUG is recommended for: 
+ Higher grades of hydronephrosis 
+ Suspicion of associated lower tract pathology 
= Benefit not clear in low grade hydronephrosis 


X% Thank You 


Chivers Hospital 
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Common Pediatric Urological 
Conditions-Kidneys, Genital Tract 


J Todd Purves MD PhD 


Section 1: Genitalia 


Male 


— Foreskin: elective circumcision, phimosis, penile 
adhesions, balanitis, BXO 


— Meatal Stenosis 

— Hypospadias/Chordee 

— Cryptorchidism/Retractile Testes 

— Hydroceles 

Female 

Disorders of Sexual Differentiation 


Risks/Benefits 


Benefits 

— Lower risk of UTI (particularly in 1% year) 

— Decreased STD transmission rates including HIV 
— Lower risk of penile cancer 


Risks 

— Infection 

— Bleeding 

— Injury 

— Anesthetic risks 
— Poor cosmesis 
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Disclosures 


Elective Circumcision 


“Although health benefits are not great 
enough to recommend routine circumcision 
for all male newborns, the benefits of 
circumcision are sufficient to justify access 
to this procedure for families choosing it and 
to warrant third-party payment for 
circumcision of male newborns.” 


-2012 American Academy of Pediatrics 
Circumcision Policy Statement 


Pediatrics 150(3): Sept 2012 


Indications for Circumcision 


Recurrent balanitis/Balanitis Xerotica 
Obliterans 


Phimosis that restricts voiding or results in 
painful erections 


Obstructive uropathy 
Vesicoureteral Reflux 
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Relative Contraindications 


° Bleeding disorders (e.g., hemophilia, Von 
Willebrand’s, etc.) 


e Medical co-morbidities that increase 
anesthetic risks (e.g., cardiac, pulmonary 
disease) 


Buried Penis/Loose Shaft Skin 


Z| 


Hadidi H J Ped Surg 49(2): 374-9. 2012 


¢ Best managed with surgical 
circumcison/phalloplasty 


Physiological versus Pathological 
Phimosis 


At 
A 


McGregor T, Pike J, and Leonard M Can Fam Physician 53(3): 445-8. 2007 
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Methods of Circumcision 


e Office techniques: Plastibel, Gomco clamps 


— Newborns (up to 3 months) with normal penile 

anatomy 
e Surgical techniques: Tube sleeve 

— > 3 months of age or too large for clamps 

— Penile anomalies (loose penile shaft skin, buried 
penis, chordee, glanular hyospadias/megameatus 
where urethral correction not warranted) 

— Comorbidities best managed in the OR 


Phimosis 


Prepuce is non-retractile during neonatal 
development 

Up to 10% of 3 year olds have non-retractile 
foreskin 

Pathological phimosis: non-retraction is due to 
distal cicatrix/scarring 

Problems: obstruction of urinary stream, pain 
with retraction, balanitis, BXO 

Non-problematic phimosis should be allowed to 
resolve with time and proper hygiene 


Treatment of Phimosis 


Asymptomatic cases should be given time to 
resolve, using good hygiene 


6-8 weeks of topical steroids (Betamethasone 


or Triamcinolone cream applied BID) 


Circumcision 
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Penile Adhesions 


e Uncircumcised boys 

— Present as foreskin separates from glans 
— May result after forcefully retracting glans 
e Circumcised boys 


— Penile shaft skin adheres to glans, most common 
with large pubic fat pad 


— May form keratinized skin bridge(s) 


Penile Adhesions 


Non-keratinized. May treat with good hygiene with gentle 
retraction if asymptomatic. Steroid cream or blunt lysis if 
symptomatic. 


Keratinized skin bridges. Requires surgical excision. 


Krill AJ, Palmer LS and Palmer JS Scientific World Journal 


Balanitis/BXO 


Balanatis 


Huang CJ Clin Ped Emerg Med 


10: 56-9. 2009 Celis S, et al J Ped Urol 10(1): 34-39. 2014 


760 


Treatment of Penile Adhesions 


Asymptomatic, non-keratinized adhesions may 
be treated with proper hygiene and gentle 
retraction 


If painful: blunt lysis if very mild, topical 
steroids for 6-8 weeks 


Keratinized skin bridges require sharp lysis 


If due to incomplete circumcision, revision of 
the circumcision may be necessary. 


Balanitis/BXO 


Balanitis often caused by bacteria, Candida 
spp., or systemic skin conditions 


Immediate treatment of balanitis: topical or 
oral antibiotics (erythormycin or penicillin), 
antifungals (clotrimazole or miconazole), 
steroid cream therapy (hydrocortisone) 
Balanitis xerotica obliterans: chronic 
inflammation, male genital variant of lichen 
sclerosis. Treat with circumcision 


Meatal Stenosis 


Anatomically (<5Fr) in up to 20% circumcised boys 
Symptomatic in 3-8% of circumcised boys 


Trauma to exposed urethral epithelium (prevent with 
topical lubricant for 6 mos after circumcision) 


Narrowing of meatus 

Spraying or upward deviation of urinary stream 
Obstruction with straining. 

Dysuria 

Voiding issues/incontinence 
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Meatal Stenosis 


— 


b 


Persad R, et al BJU 75: 91-3. 1995 


Priapism 


Ischemic priapism far more common in 
children than non-ischemic priapism 


Stuttering priapism common in children with 
sickle cell disease 


Most common etiologies for pediatric 
priapism: sickle cell disease (65%), leukemia 
(10%), trauma (10%), idiopathic (10%), and 
pharmacological (5%) 


Evaluation of Pediatric Priapism 


History must be taken and relevant blood testing (CBC, 
hemoglobin S) performed to uncover etiology 
Absence of pain is unreliable indicator of non-ischemic 
priapism. 


Color duplex ultrasonography: Frog legged position. 
Ischemic if high resistance, low velocity wave form with 
absent or low arterial flow. Close to 100% specificity 
and sensitivity. 

Corporal blood gas(obtained at aspiration): Ischemic 
priapism will show hypoxia, acidosis, hypercarbia. 
Glucopenia correlates with tissue damage. 
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Meatotomy versus Meatoplasty 


Meatotomy: simple vertical incision of ventral 
scarring under local anesthesia. No suturing. 

— May be done in office without general anesthesia. 
— Frequently not tolerated by children. 

— Higher re-stenosis rate (3.5%) than meatoplasty?. 
Meatoplasty: vertical incision of ventral scarring 
plus stitching of urothelial edge to epithelium 

— Requires general anesthesia in the OR. 

— Less psychological trauma in children 

— Lower re-stenosis rate (0.2%) than meatotomy?. 


1. Godley SP et al J Pediatr Urol 11(1): 38.£1-38.E6. 2015 


Neonatal Priapism 


Extremely rare. Idiopathic but hypothesized 
to be due to perineal trauma during delivery 


Presence of fetal hemoglobin prevents 
neonatal priapism in sickle cell disease 


Zero reports of necessity for corporal injection 
or surgical intervention 


Observation appropriate 


Treatment of Pediatric Priapism 


Management algorithms similar to adults 
Regardless of etiology, immediate relief of ischemia is 
paramount to prevent damage 


Anesthesia: Opiates useful for pain control of ischemic 
priapism and also a detumescent. Conscious sedation 


with local anesthesia most useful in children. 
Ketamine, in dissociative sedation, is a detumescent. 
Corporal aspiration/lavage: Lateral midshaft corporal 
needles placed at 3 and 9 o’clock. Prepubescent boys 
use 21 or 23G butterfly, Postpubescent use 19G. May 
need larger needle for clots. Hold pressure 5 minutes 
after removal to prevent hematoma. 
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Special Concerns for Sickle Cell 
Patients 


Intracorporal injection: AUA guidelines don’t * 30% of patients with SCD experience ED due to 


cover pediatric dosing. Monitor with peer 5 ; 
¢ Adjunct therapies (hyperhydration, supplemental 
telemetry, BP, HR and Pulse Ox) oxygen, plasma alkalinization, plasmaphoresis 
— Older than 10 yrs: Up to 10x 0.5mL aliquots of and analgesia) should not delay corporal 
200ug/mL phenylephrine? aspiration 
; S bt ons 
— 2-10 yrs: Irrigation up to 4x with 10mL of Stuttering Dilapisin. teach 1 aid methods 
5 ae a (exercise, urination, cold bath, ejaculation) and 
1:1,000,000 epinephrine encourage seeking tx if longer than 2 hours, oral 
As per adults, failure after ICI proceeds to sympathomimetic (alpha agonists such as 
shuntin psuedoephedrine 0.5mg/kg QHS, PDE-5 
8. inhibitors but not acutely, hydroxyurea 10- 
1 Donaldson, JF, Rees RW, and Steinbrecher HA J Pediatr Urol 10(1):11-24. 2014 35mg/kg/day) 
2 Mantadikis E, et al Blood 95(1): 78-82. 2000 


Treatment of Pediatric Priapism 


Hypospadias Evaluation of Hypospadias 


Ventrally displaced urethral meatus, ventral Typically diagnosed at child’s first exam. 

chordee, dorsally hooded foreskin When diagnosed during circumcision, 

1 in 250 male births in USA complete the procedure. 

Etiology due to genetic, g x Le Assess location and patency of meatus, 
endocrine and environmental ®YV i g severity of chordee, size of penis 
factors but largely unknown A es Severe hypospadias or hypospadias and 

| cryptorchidism warrant karyotype and DSD 
workup 


Kraft KH, Shukla AR and Canning DA 
Urol Clin North Am 37(2): 167-81. 2010 


Associate findings Goals of Treatment 


Hernia/Cryptorchidism-DSD workup 
DSD-27% in boys with hypospadias and UDT 


Enlarged prostatic utricle- more common in 


Glanular meatus to allow voiding in standing 
position. Properly positioned ejaculate for 
fertility. 

Straight penis to allow sexual function. 


severed hypospadias. Consider when boys 
present with epididymitis, urethral stone or 
are difficult to catheterize. 


Cosmesis with conical glans and supple penile 
shaft skin 
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Androgen Stimulation 


Boys with stretched penile length below 34 
percentile or too small for reconstruction may 
require androgen stimulation 


No standard of treatment 


Common strategy is for 25mg testosterone 
enanthate IM injection 6 and 2 weeks prior to 
surgery 


Some advocate earlier administration to 
decrease bleeding 


Tubularized Incised Plate Urethroplasty 


Snodgrass TW Urology 54(1): 6-11 


Complications of Hypospadias Repair 


Overall complication rate for midshaft to distal 
hypospadias about 10% 

Fistula: observation for 6 months for healing and 
possible spontaneous resolution. Then simple or 
complex repair. 

Strictures: Dilation and DVIU possible for very mild 
cases. Frequently, excision of repair and buccal 
grafting with subsequent repair needed. 

Meatal stenosis/diverticuli: cystoscopy to assess 
obstruction 

Recent literature suggests higher rates of complications 
than previously reported. 


Types of Hypospadias Repair 


Distal: Meatal advancement and glanuloplasty 


Distal and Proximal: Tubularized incised plate 
urethroplasty 

Proximal: Island onlay hypospadias repair (useful 
for narrow urethral plate), Transverse island tube 
repair (useful with more severe chordee), Two 
stage repair (1%: scrotoplasty, chordee repair 
often with transection plate, Byar’s flaps. 
Approximately 6 months later, 2"¢: tubularize 
urethra to glans, complete repair) 


Tips for the TIP 
Width of urethral plate, after incision, must 
accommodate 6 Fr catheter 
Midline incision of plate down to corporal bodies 
Do not extend distal to plate to avoid meatal 
stenosis 
Tubularize urethra with 2 layer subcuticular 
closure using 6-0 polyglactin over 6-8 Fr stent 
Cover urethroplasty with dartos flap. Tunica 
vaginalis flap if dartos not available. 
Compression dressing and keep stent 
approximately one week 


Cryptorchidism/Retractile Testes 


e Evaluation and management of undescended 
testes should follow the 2014 AUA guidelines! 


1 Kolon TF et al J Urol 192(2): 337-45. 2014 
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Evaluation of Cryptorchidism 


Testicles descend into scrotum during 34 
trimester 


3% of boys born with UDT, 1% at one year 
Testosterone surge at 1 to 3 months of age 
Undescended testes should be treated at 6 
months corrected for gestational age 


UDT and hypospadias or bilateral UDT prompt 
workup for disorders of sexual differentiation 


Imaging not useful 


Cryptorchidism Treatment 


No role for hormonal therapy 

Exam under anesthesia to identify position and 
plan surgical approach 

Palpable testes undergo open inguinal or scrotal 
(Bianchi) approach 

Non-palpable testes on EUA require diagnostic 
laparoscopy/abdominal exploration 


Primary orchidopexy most successful (96%) but 
not always possible. 1 (79%) or 2 (86%)stage 
Fowler Stephens for short vessels. 


Testicular vessels must be identified for diagnosis 
of vanishing testis 


Hydroceles 


Overwhelming majority of pre-pubertal 
hydroceles are communicating 


Communicating hydroceles result from migration 
of peritoneum during testis descent 


No abdominal wall defect, treat with high ligation 


In term infants, surgery delayed 18-24 months to 
allow spontaneous closure of tunica vaginalis 


Premature infants at higher risk of developing 
strangulated hernia and so repaired urgently 
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Retractile Testes 


Testes have descended 
Strong cremasteric reflex: cold, fear, touch 


Ask parents/caregivers if they see testes in 
scrotum during bathing/diaper changes 


Reflex diminishes at puberty-No Surgery! 
Some small risk of ascent- annual examination 


Long Term Consequences of UDT 


Higher risk of testis cancer. Earlier reports may 
have overestimated risk. 


Orchidopexy prior to puberty decreases risk 


Paternity rates for a) no UDT 94%, b) unilateral 
UDT 90% and c) bilateral UDT 62% 


Orchidopexy prior to 18 months of age may help 
preserve fertility 


Testis biopsy may have use in predicting fertility 
but is limited in clinical use 
Cosmesis 


Vaginal Masses 


Paraurethral cysts or Skene’s cysts 
Prolapsed ureterocele 


Urethral prolapse 


Rhabdomyosarcoma 
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Prolapsed ureterocele 


Paraurethral cysts 


(Skene’s cysts) 
Presents in infancy as smooth whitish 
paraurethral mass 


Hurwitz R.S. (2010) Disorders of the Female External Genitalia. In: Godbole 
P., Koyle M., Wilcox D. (eds) Guide to Pediatric Urology and Surgery in 
Clinical Practice. Springer, London 


Most rupture/resolve in a few months without 
intervention 


If symptomatic with urinary spraying or Large purplish mass in vestibule, eccentric 


persistent, simple excision or needle aspiration Associated with upper pole of dilated system 


Can cause urinary obstruction, UTI 
Renal/bladder ultrasound to aid diagnosis 


_ _ Fujimoto T et al J Ped Surg 42(2): 400-3. 2007 


Urethral Prolapse Vaginal Rnabdomyosarcoma 


Nguyen K and Jacobs K 
Consultant 15(3):138-9. 
2016 


Circumferential protrusion of urethra 
Presents with bloody spotting; dysuria/pain 
African American girls 4-5 years 


$ $ r š https://web.duke.edu/pathology/bones/bones 
1) Sitz baths, treat constipation 2) conjugated 2016.html 


estrogen cream 3) surgical excision 


Labial adhesions 
Disorders of Sexual Development 


Common 3 months-3 years 
Asymptomatic, voiding problems 


Embryology 


(dribbling), UTI 


Asymptomatic should be observed. Up to 
80% resolve in one year 


Girls in diapers have high recurrence after 
treatment 


Conjugated estrogens or estradiol cream 
(Estrace) bid for 2-6 weeks 


Gentle blunt lysis with Q tip and lubricant. 
In OR or office with EMLA anesthesia 


Syed-Ansari T, et al Glob libr women’s med 


(ISSN:1756-2228) 2008; DOI 10.3843/GLOWM. 10010] 
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Nomenclature 

Gender Assignment 
Surgical Management 
Gonadal Tumors 
Hormone Replacement 
Psychosocial Issues 


Embryology 


Ogilvy-Stuart A and Bain C 


Arch Dis Child 89)5):401-7. 2004] uterus internal 
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DSD Classification 


Sex Chromosome DSD 


46,XY DSD 


46,XX DSD 


[45,X (Turner syndrome and variants) 


[Disorders of gonadal (testicular) 
ldevelopment: (1) complete gonadal 
ldysgenesis (Swyer syndrome); (2) 
partial gonadal dysgenesis; (3) 
lgonadal regression; and (4) 
lovotesticular DSD 


Disorders of gonadal (ovarian) 
development: (1) ovotesticular DSD, 
(2) testicular DSD (eg, SRY*, duplicate 
ISOx9); and (3) gonadal dysgenesis 


|47,XXY (Klinefelter syndrome and 
variants) 


Disorders in androgen synthesis or 
laction: (1) androgen biosynthesis 
ldefect (eg, 17-hydroxysteroid 
ldehydrogenase deficiency, SaRD2 
ldeficiency, StAR mutations); (2) 
ldefect in androgen action (eg, CAIS, 
PAIS); (3) luteinizing hormone 
receptor defects (eg, Leydig cell 
hypoplasia, aplasia); and (4) disorde 
lof anti-Millerian hormone and anti- 
Millerian hormone receptor 


(persistent Milllerian duct syndrome) 


lAndrogen excess: (1) fetal (eg, 21- 
hydroxylase deficiency, 11- 
hydroxylase deficiency); (2) 
lfetoplacental (aromatase deficiency, 
POR [P450 oxidoreductase]); and (3) 
maternal (luteoma, exogenous, etc) 


rs 


|45,X/46,XY (MGD, ovotesticular DSD) 


Other (eg, cloacal exstrophy, vaginal 
atresia, MURCS [Müllerian, renal, 
cervicothoracic somite 
abnormalities], other syndromes) 


|46,XX/46,XY (chimeric, ovotesticular 
IDsD) 


Lee PA et al Pediatrics 118(2): E488-500. 2006 


Indications for DSD Evaluation 
(older children and young adults) 


Delayed/incomplete puberty 


Failure to initiate menarche 


Virilization of female 


Inguinal hernia in females 


Gynecomastia in males 


Cyclic gross hematuria in males 


Newly recognized genital ambiguity 
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e 2006 Revision of 


Disorders of Sexual Differentiation 


Previous Current 


Intersex DSD 


Nomenclature Male pseudohermaphrodite, |46,XY DSD 
undervirilization of an XY 
male, and 
undermasculinization of an 


XY male 


Female 
pseudohermaphrodite, 
overvirilization of an XX 


46,XX DSD 


female, and masculinization 
of an XX female 


True hermaphrodite Ovotesticular DSD 


XX male or XX sex reversal 46,XX testicular DSD 


XY sex reversal 46,XY complete gonadal 


dysgenesis 


Lee PA et al Pediatrics 118(2): E488-500. 2006 


Indications for DSD Evaluation 
(Newborn) 


Ambiguous genitalia 


Apparent female with clitoromegaly, posterior 
labial fusion, inguinal/labial mass 


Apparent male with bilateral UDT, micropenis, 
perineal hypospadias, any hypospadias with 
UDT 


Family history 


Discordance between phenotype and 
karyotype 


Ambiguous Genitalia 


Emergent condition in newborn 


Most common diagnosis is congenital adrenal 
hyperplasia due to 21 hydroxylase deficiency 


Failure to recognize and treat electrolyte 
imbalances can be fatal 


Evaluation of DSD Jemy 
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No 
ddx: 46,XX DSD 


Only one is palpable 
Yes ddx: PGD 

ddx: 46,XY DSD 46,XY DSD 
Ovotesticular DSD Ovotesticular DSD 


N Į 


US examination to determine presence of uterus and ovaries 
MR imaging if needed to locate gonads 
Karyotyping 


Genitography if needed 
17-OH progesterone level 
Testosterone level 
LH and FSH levels 
Laparoscopy and gonadal biopsy if needed 
Determine whether testes are present 
Determine whether there are intraabdominal testes 


x 1 


No uterus or Elevated 17-OH 
ovaries progesterone level 
F Elevated 


hCG stimulation test Testis Ovaries testosterone level 
Testosterone/ Ovotestis 
DHT test T | 


46,XX DSD 
Various types of Ovotesticular| [Maternal virilization| 46,XX DSD 
46,XY DSD CGD DSD syndrome CAH 


Moshiri M et al RadioGraphics 32(6): 1599-1618. 2012 


Hormone Replacement 


Hypogonadism: gonadal dysgenesis, errors in sex- 
steroid biosynthesis, androgen insensitivity 


Hormonal replacement to initiate puberty: induce 
secondary sexual characteristics, overall growth, 
optimal bone development 

Males: intramuscular depot testosterone, oral 
testosterone undecanoate, transdermal 

Females: estrogen supplements, progestin 
started after 1-2 years of continuous estrogen OR 
development of breakthrough bleeding 


Pediatric endocrinology 


Gonadal Tumors 


Testicular cancer risk highest in patients with Y 
chromosomal material, abdominal gonads, gonadal 
dysgenesis/streak gonads 


Dysgenetic gonads/streak gonads risk pre-pubertal 
malignancy-removed early 


PAIS with abdominal testes may have cancer risk as 
high as 50% 


CAIS very low risk of pre-pubertal malignancy and may 
benefit from hormonal production from native testes 


46 XX DSD patients without Y chromosomal material- 
no increased risk 
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Gender Assignment 


Very controversial 


Do not rush! Avoid definitive statements prior 
to full evaluation. 


Factors include: Etiology/diagnosis, 
appearance and function of genitalia, surgical 
options, hormone replacement requirements, 
fertility, family/culture 


Current understanding and practice often 
leads to incorrect outcomes 


Surgical Management 


Trend towards delaying surgery until consent from patient 
is possible 

Early “normalization” versus uncertainty 

Functional concerns may prohibit delay 


— Cloacal anomalies repaired to prevent infection, urinary 
obstruction, allow continence 


— Vaginoplasty to allow egress of menses 
— Symptomatic Mullerian remnants 


— Retained testicular tissue will cause virilization in children raised 
as females 


— Retention of testicular tissue can negatively impact fertility in 
cases of bilateral ovatestes 


Penile reconstruction pre vs post puberty 
Concerns about malignancy 


Psychosocial Issues 


DSD patients experience high rates of depression, 
anxiety, suicidal ideation, suicide attempts 


Gender identity 
Gender role 
Sexual Orientation 


Critical to enlist psychologists/psychiatrists with 
relevant expertise 


Address needs of both patients AND parents 
Trends towards earlier disclosure 
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Section Il: Kidneys 


Embryology 

Renal agenesis/Duplication 

Ectopic kidney 

Ureteropelvic Junction Obstruction 
Cystic kidney disease 
Nephrolithiasis 


Development of the ureter 


Pronephric duct forms from anterior 
pronephric tubules and then serves as 
mesonephric duct, giving rise to ureter. 


Independent caudal growth of nephric duct to 
the cloaca. 


Ureter is outgrowth of nephric duct while 
renal tubules arise from adjacent metanephric 
blastema 


Renal Agenesis 


Usually results from failure of ureteric bud to 
develop. Less likely involution of dysplastic 
kidney. 

Ipsilateral ureter and hemitrigone also absent. 
Defect may also affect other mesonephric duct 


derivatives: seminal vesicles, vas deferens ( can 
be bilateral), and epididymis. 

Prognosis of unilateral agenesis excellent though 
some suggestion of increased renal dysfunction, 
proteinuria and HTN 

Bilateral renal agenesis incompatible with life. 
Only anecdotal survival beyond newborn period 
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Upper Tract Embryology 


Xe & SI R. yt 


Doherty GM Current Diagnosis and Treatment: Surgery, 13" edition: http://www.acessmedicine.com 


Pronephrosis involutes by 4t" week 


Mesonephrosis: principal excretory organ 4-8 
weeks, then degenerates 


Metanephros: Originates from intermediate 
mesoderm and mesonephric duct as ureteric 
bud. 


Development of Kidney 


Cephalad growth of ureteric 
bud, contacts mesoderm of 
nephrogenic cord 


Metanephric cap enlarges and 
undergoes differentiation to 
form nephrons 


Ureteral bud expands to form 
renal pelvis and outpouchings to 
form primary collecting ducts 


Rotation so renal pelvis faces 
aneriorly 


roger 
ntials of embryology 
delphia: 


Anomalies Associated with 
Unilateral Renal Agenesis 
30-70% overall 
Vesicoureteral reflux: 28-41% 
Ureterovesical obstruction: 11-18% 


Ureteropelvic junction obstruction: 6-7% 


Can also affect heart, GI tract, genital and 
skeletal systems 


Higher incidence of single umbilical artery 


Copyright © Oakstone Publishing, LLC, 2018. All Rights Reserved. 


Renal Duplication 


Overexpression of glial cell -derived 
neurotrophic factor (GDNF)-RET induces 
multiple ureteral bud formation 


If ureteric bud bifurcates prior to effacing 
metanephrosis-incomplete duplication with 
common distal ureter results 


Creation of two ureteric buds results in 
complete duplication 


Ectopic Kidney 


Simple ectopy: failure to ascend normally. 
Crossed ectopy: with or without fusion 


Renal fusion: fusion of the metanephroi prior to 
ascent results in horseshoe or crossed fused 
ectopia. Ureteral orifices are orthotopic. 


Ectopic kidney may be clinically inconsequential. 
Higher risk of obstruction due to aberrant vessels, 
kinking due to malrotation. Hydronephrosis, stone 
and infection more common. 


Ureteropelvic Junction Obstruction 


e Intrinsic Obstruction (narrow lumen) 


— Aperistaltic segment arises from premature arrest of 
ureteral differentiation near UPJ 


— Persistence of fetal folds in the ureter 
— Extreme lack of smooth muscle differentiation in a region 
that normally has less smooth muscle 
Extrinsic Obstruction 
— Crossing vessels 
— Adhesions/fibrosis from infection or instrumentation 
Secondary Obstruction 
— Compensatory hydonephrosis can exacerbate original 
cause 
— Association with high grade reflux but not common 
enough to establish causality 


Consequences of Duplicated Kidney 


Often an inconsequential variant of normal 


Weigert-Meyer rule 


— Lower pole: ureter inserts cephalad to upper pole. 
VUR is common. Obstruction less common, usually 
UPJ and less likely at UVJ 


— Upper pole: ureter inserts caudal to lower pole. Can 
be ectopic and insert into (boys) bladder, prostatic 
urethra or Wolffian structures such as seminal 
vesicles, ejaculatory ducts, epididymis or vas deferens 
while in girls into the bladder, urethra or vagina 


Ectopic ureter always above external sphincter in 
boys but either above/below in girls 


Ureteroceles common at upper pole insertion 


Horseshoe Kidney 


7 7 i Taghavi K, Kirkpatrick J and 
fE 


Ine i; H Mirjalili SA J Ped Urol 12: 
- ¢ Í 275-80. 2016 
boz . 


nes 


e Unable to ascend. “Held back by inferior mesenteric 
artery”, though immediately inferior in 40% 

* Obstruction common due to malrotation, ureter 
coursing over parenchyma, highly variable vascular 
structure 

e Division of isthmus rarely needed for de-obstruction 


Diagnosis of UPJ obstruction 


e Historically found after infection, pain, stones 
or hematuria 
e Currently, most are diagnosed on prenatal US 


e Management less certain in asymptomatic 
cases (the majority) 
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Evaluation of UPJ obstruction 


Diagnosis is made as part of evaluation for 
prenatally diagnosed hydronephrosis 

Main question “Is there significant enough 
obstruction to cause pathological changes?” 
Clinical signs of pain, stone formation, 
bleeding and infection all favor repair 


Ultrasound 


Resistive index= (peak systolic velocity-end 
diastolic velocity)/peak systolic velocity 


RI > 0.70 suggests obstruction 

Initial studies encouraging but not supported 
in later investigations 

Common for babies (<1 yr) to have RI >0.70 
(up to age 4) 

Not frequently used if other modalities 
available 


MAG3 with Lasix Renal Scan 


° Unobstructed T1/2 < 10 minutes; Equivocal 
10-20 minutes; Obstructed > 20 minutes 


’ f o ta t ta 


R.A., Baskin LS. (2014) Renal Imaging: 
act 
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Defining Obstruction 


Typically motivated by clinical signs, 
worsening hydronephrosis on serial US, or 
initial severe presentation (gr3-4) 


Nuclear renal scan 
Resistive index on Doppler US 
Whitaker test 


Nuclear Renal Scan 


Most common study using °2™TC-MAG3 with 
Lasix diuretic challenge 


Child must be at least 2-3 months of age 


Bladder catheter for VUR, children who cannot 
volitionally void, bladder pathology or pelvic 
kidney 

Standardize timing of Lasix. F+15 mins 


RRF< 40% relative indication for surgery. 
Obstruction can delay uptake-appears worse 


Elicitation of Dietl’s crisis should be evaluated 


Whitaker Test 


Useful when massive dilation or poor renal 
function confounds nuclear scan 
Percutaneous administration of contrast at 
10mL/min while monitoring of infusion and 
intravesical pressure 

Normal 0-15cm H20, Equivocal 15-22cm H20, 
Obstructed >22 cm H20 
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Other modalities 


e CT: rarely used, very high radiation 


e MR Urogram: Emerging technology without ionizing 
radiation. Can combine functional with anatomic 
imaging. Sedation requirement in younger patients 


Parikh KR et al. Ped Radiol 
12:1788-95. 2015 


Open versus Laparoscopy 


Significant pain/recovery advantage for 
laparoscopy in older children 


Dorsal lumbotomy or small subcostal incision 
with infants and younger children. 


Lap retroperitoneal approach less risky but 
technically more challenging 


Post-op Stenting 


4-6 weeks 


Double j stents common but require second 
anesthesia in children. Induces VUR-many leave 
Foley 1-2 days post op. 


Ureteropyelostomy tube can be brought out of 
abdominal wall. Removed without anesthesia. 


Non-stenting. Greater risk of leakage and acute 
obstruction from inflammation/edema or clots. 
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Surgical Repair of UPJ obstruction 


e Timing controversial. Earlier repair affords 
greater recovery potential. 


Dismembered pyeloplasty versus Y-V plasty. 
Latter may be useful for high insertions. 
Open versus laparoscopic 

Endoscopic approach 


Stenting or not 


Endopyelotomy 


Retrograde or antegrade with ballon, 
Accusize, or laser. 


Significantly lower success rate compared to 
open/lap repair of primary UPJO (ca. 60 vs 
90% success rate) 


Possible bleeding with crossing vessel 
Stenting for 6 weeks post op 


May be useful after failed primary repair but 
most of those patients undergo repeat repair 


Pediatric Renal Cystic Disease 


Genetic: autosomal recessive polycystic 
disease, autosomal dominant polycystic 
kidney disease, glomerulocystic kidney 
disease, medullary cystic dysplasia 


Non-genetic: renal dysplasia, multicystic 
dysplastic kidney, obstructive cystic dysplasia, 
nongenetic nondysplastic cysts, simple cyst, 
multilocular cyst, medullary sponge kidney 
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Evaluation of Pediatric Renal Cysts 


e Family history 

e Physical exam: associated anomalies, palpable 
kidneys/cysts 
Ultrasonography 
— Size, number, complexity and location of cysts 


— Echogenicity of parenchyma compared to liver or 
spleen 


— Corticomedullary differentiation 


Autosomal Dominant Polycystic Kidney 
Disease 


Positive family history about 50% 

Cysts may not develop until adulthood 

US often shows moderately enlarged kidneys with 
hyperechoic cortex, hypoechoic medulla 

Cysts only treated (excision, marsupialization) if 
symptomatic-pain, infection, bleeding, obstruction 


a 


Avni FE at al Ped Radiol 35(5): [iam 
405-14. 2006 


Imaging of MCDK 


pe 


Raviv-Zilka L et al Urol Sci 27(3): 
158-60. 2016 


Nepple KG and Cooper CS in Pediatric 
Urology for the Primary Care Physician, 
Rabinowitz et al (eds.)Current Clinical 
Urology. Springer. New York.2014 
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Autosomal recessive polycystic kidney 
disease 


e Often fatal in infancy due to renal failure and hepatic 
fibrosis 


e Cystic dilation of tubules in the medulla, hepatic 
fibrosis 


* Large hyperechoic kidneys, no corticomedullary 
differentiation 


Avni FE et al Ped Radiol 35(5): 405-14. 2006 


Multicystic Dysplastic Kidney 


e Thought to result from complete obstruction early 
in development or aberrant 
epithelial/mesenchymal signaling 


Ultrasound shows multiple non-connecting cysts of 
variable size, variable amount of echogenic stroma, 
no normal cortex or medulla, irregular contour, no 
collecting system 


Nuclear scan shows no activity- useful if needed to 
rule out severe obstructive hydronephrosis or 
cystic Wilm’s tumor 


Associated Anomalies 


* Overall 5-48% 
— Contralateral VUR 
— Contralateral UPJ obstruction 
— Contralateral UVJ obstruction 
— Less likely- ureterocele, horseshoe kidney 
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Natural course Management of MCDK 


Over half involute by age 10 Confirmatory nuclear scan only needed if 
ultrasound ambiguous 

VCUG if infections present or if contralateral 
kidney is abnormal/hydronephrotic 

Serial US imaging controversial. Common to 
follow initial postnatal US at one year to 
half. evaluate contralateral kidney 

Malignancy extremely rare with proper Nephrectomy rare. Indications would be for 
Imaging intractable HTN, enlargement, infection 


Compensatory hypertrophy found in over 90% 
by adolescence 


Hypertension develops at similar rates to 
general population. Nephrectomy cures about 


Simple Renal Cysts Management of Simple Cysts 


e Most are asymptomatic, incidental findings e Annual US to assess for enlargement 
with no clinical relevance e Indications for Surgery 
e No advanced imaging unless unclear — Pain due to enlargement (usually >10cm) 
— Infection 
— Obstruction 
e Surgical Strategies 
— Open/laparoscopic excision 
— Open/laparoscopic marsupialization 


— Aspiration and sclerosis- high rates of recurrence 
Avni FE et al Ped Radiol 35(5): 405-14. 2006 


Pediatric Nephrolithiasis Evaluation of New Stone Patients 


e Not as common in children but incidence rising History and Physical 
over past decades. Environmental and dietary 
causes suspected. 


Diet: Low fluid intake, high sodium, excessive 
protein, ketogenic diets, all increase risk 
Medications: vit D, Ca, Vit C, diuretics, 
steroids, uricosuric drugs and antibiotics 
(indinavir, ceftriaxone) 


e More common in children with metabolic, 
genetic or anatomic abnormalities 


Family history: may be due to genetics or 
shared environment/diet 
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Co-morbid Conditions 


Urinary tract obstruction 
Vesicoureteral reflux 
Immobilization 

Neurogenic bladder 
Inflammatory bowel disease 
Short gut syndrome 

Cystic fibrosis 

Seizure disorders 


Pediatric Stone Imaging 


CT scan gold standard for adults, very high 
radiation. 


Ultrasound first and often only imaging study 
needed for children. 

Reserve CT where there is clinical suspicion 
and a negative US AND the result will change 
management. 

Abdominal X ray helpful after US to determine 
potential for ESWL 


Treatment of Stones 


Medical expulsive therapy: Controversial as in 
adults. Tamsulosin 0.4mg qd with 4-6 week 
trial. 


Ureteroscopy: Stenting 4-6 weeks prior may 
be necessary for access, decrease trauma. 


Percutaneous nephrolithotomy: Avoids 
ureteral trauma, new “mini-perc” equipment 


Extracorporal shock wave lithotripsy: Effective 
in children, does require passage of fragments 
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Metabolic Abnormality 


Metabolic Abnormalities 
(Initial evaluation) 


List is extensive. Unless provider specifically 
trained, referral to pediatric nephrology. 


Most common include hypercalciuria, 
hypocitraturia, hyperoxaluria, hyperuricosuria, 
cystinuria 

Two 24 hour urine collections recommended due 
to variability. Need to adjust expected range 
based on age/size. 


Comprehensive metabolic panel. Must collect at 
same time of urine collection. 


Acute Management 


Analgesia: Acetaminophen, NSAIDs (Toradol), 
narcotics 

Indications for intervention 

— Infection 

— Impassable stone (>S5mm) 

— Intractable pain 

— Failed trial of passage and patient desire 


Ureteral stenting versus Nephrostomy tube 


Prevention of Pediatric Stones 


Conservative Management Medication 


Hypercalciuria Increase fluid intake 


Hypocitraturia Encourage intake of dietary citrate 


Hyperoxaluria Increase fluid intake 


Hyperuricosuria Increase fluid intake 


Potassium citrate 
Limit dietary sodium intake Thiazides 
Consume RDA of dietary calcium 

Avoid excessive protein intake 

Normalize vitamin D status 


Potassium citrate 
Increase intake of fruits and vegetables Bicarbonate 
Avoid excessive protein intake 


Potassium citrate 
Reduce dietary oxalate Pyridoxine 
Consume RDA of dietary calcium Neutral phosphate 
Treat fat malabsorption, if present Magnesium 
Probiotics 


Potassium citrate 
Decrease intake of purine-rich foods Bicarbonate 
Avoid excessive protein intake Allopurinol 


Cystinuria Increase fluid intake Tiopronin 


Limit dietary sodium intake Penicillamine 
Captopril 


Hernandez JD, Ellison JS and Lendvay TS. JAMA Pediatrics 169(10): 964-70. 2015 
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Fluid Recommendations 


e Increase the Dilution, Decrease the Pollution 


¢ Fluid intake should be minimum of 1.5- 
2L/m2/day which translates to: 


AGE Minimum (mt)/day END OF CHAPTER 


Infant 750 


<5 years 1000 
5-10 years 1500 


>10 years 2000 
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Congenital Disorders of the Bladder 


Common Pediatric Urology 
Conditions: 


Congenital Disorders, Bladder 


a | have no disclosures 


Hillary L. Copp, MD, MS 
Associate Professor, Pediatric Urology 
University of California, San Francisco 


seh 
UCSF Benioff Children’s Hospitals 
Oakland | San Francisco 


Congenital Disorders of the Bladder Congenital Disorders of the Bladder 


= Neurogenic bladder = Neurogenic bladder 
= Lower urinary tract obstruction * Spina bifida: 29.01/100,000 
= Prune Belly Syndrome = Lower urinary tract obstruction 
; : = Posterior urethral valves: 11.02/100,000 
= Exstrophy-epispadias complex 
= Prune Belly Syndrome 
= 3.28/100,000 


= Urachal abnormalities 


acBladucy divericuum = Exstrophy-epispadias complex 


= Bladder masses " Bladder exstrophy: 1.63/100,000 


Lloyd 2013 


Congenital Disorders of the Bladder Neurogenic Bladder 


= Neurogenic bladder 
=" Spina bifida: 29.01/100,000 


= Spina bifida 
= Tethered cord 
= Lower urinary tract obstruction = Sacral agenesis 


= Posterior urethral valves: 11.02/100,000 = Cloacal anomaly 


= Prune Belly Syndrome 
= 3.28/100,000 


= Anorectal malformation 


= Cerebral palsy 
= Exstrophy-epispadias complex 


= Bladder exstrophy: 1.63/100,000 


Lloyd 2013 
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Neurogenic Bladder 


= Spina bifida most common cause 
= Birth prevalence: 29.01/100,000 children 


= Myelomeningocele accounts for >90% of all 
open spinal dysraphic states 


Neurogenic Bladder 


= Normal lower urinary tract function 
=" Low pressure urine storage 
= Periodic voluntary emptying 


= Neurogenic bladder 


=" Bladder dysfunction caused by neurologic 
malformation or damage 


Neurogenic Bladder Goals 


= Preservation of low pressure storage and 
efficient emptying 


= Prevention of upper tract changes and 
maintenance of normal renal function 
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Spina Bifida 


= Majority of defects occur at lumbar vertebrae 
Level of vertebral defect does not correlate with 
neurologic lesion 
= Neurologic sequelae depend on which neural 
elements evert into the meningocele sac 


= Neurologic lesion is a dynamic condition that 
can change with linear growth 


Neurogenic Bladder 


= GU complications major source of morbidity 


= Incontinence, recurrent UTI, chronic renal 
insufficiency, and end-stage renal disease 


= Optimal urologic care not known 
= Routh 2016: CDC-sponsored, prospective protocol 
for management of children with spina bifida 


= 5-yr outcomes assessment: UTIs, renal function, renal 
scarring and clinical process improvements 


Evaluation: Ultrasound 


= A window into bladder behavior to detect 
lower tract changes prior to upper tract 
damage 


= Not good for detection of renal scarring 


= Veenboer 2015: 10% with scars on ultrasound, 
46% with scars on DMSA scan 
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Evaluation: Urodynamics 


= Assess intravesical pressures, capacity and detrusor 
leak point pressure (DLPP)/end fill pressure (EFP) 


=» Recommended urodynamics schedule variable 


= CDC protocol 
= Newborn period 
a Yearly during 1% 3 years of life 
= Repeat each year if VUR present on last UDS until age 5 


= Urodynamics if clinical change: new hydronephrosis, new 
incontinence, UTI 


Management: Clean intermittent 
catheterization (CIC) 


= Before CIC: renal failure most common cause 
of death at all ages in spina bifida patients 
=" Sawin 2015: 74% of patients in National Spina 
Bifida Registry use CIC 


= Indications for, timing of, and schedule of CIC 
varies in newborn period 


= Joseph 1989: Easier acceptance of CIC by parents 
and children as they grow older if initiated earlier 


Management: Medications 


= Prophylactic antibiotics 
= Antibiotic use in vesicoureteral reflux related to 
neurogenic bladder is controversial 


= CDC protocol: used if grade V reflux or lower 
grade reflux + hostile bladder 
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Evaluation: Kidney Function 


= Serum creatinine between 1-3 months of age 
and then yearly thereafter 


= Cordeiro 2008: Serum creatinine unreliable in 
spina bifida patients from decreased muscle mass 
(muscle wasting) and short stature (scoliosis) 


= Renal scan at 1-3 months of age for baseline 
split renal function 


Management: Medications 


= Anticholinergic medications should be 
initiated in hostile bladders 
= DLPP/EFP > 40cm Ho 
= Neurogenic detrussor overactivity 
=" Detrusor sphincter dyssynergia 
= 0.2 mg/kg oxybutynin orally tid 


Surgical Management: 
Intradetrusor Onabotulinumtoxin A 


Intradetrusor Onabotulinaumtoxin A = Botox 
= Dosing: 10-12 units/kg, max dose 300 units 


= Used for a variety of conditions 
= Cumulative dose: <360 units in a 3 month interval 


= Adverse effect from risk of toxin spread 
= Asthenia, generalized muscle weakness, diplopia, 
ptosis, dysphagia, dysarthria, breathing difficulty, 
paralysis of respiratory muscles and intubation 
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Surgical Management: Botox 


= Khan 2016 
= 50%: no improvement in incontinence 
= If response, mean duration: 4.6 months 


= Kask 2014, Tiryaki 2015 


= Poorest response if severely impaired compliance 
or fibrotic bladder 


" Significant increase in capacity and compliance 
when main indication is detrusor overactivity 


Surgical management: 
Surgical Reconstruction 


= If fail medical and intravesical treatment 
options, surgical reconstruction performed 


" Bladder failure with intact sphincter and ability to 
catheterize per urethra: bladder augmentation 


=" Bladder augmentation with non intact sphincter: 
bladder augmentation with outlet procedure and 
continent catheterizable channel 


Lower Urinary Tract Obstruction 


a Intrinsic 
=" Posterior urethral valves 
=" Urethral atresia 
= Anterior urethral valves 
=" Congenital megalourethra 


= Extrinsic 


= Outlet compression from pelvic mass 
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Surgical Management: Botox 


= Disadvantages of Botox 
= Requires regular injections with recurrent 
anesthesia exposure 


= Chohan 2015: loss of efficacy over time 


Congenital Disorders of the Bladder 


= Neurogenic bladder 
= Spina bifida: 29.01/100,000 
= Lower urinary tract obstruction 
= Posterior urethral valves: 11.02/100,000 
= Prune Belly Syndrome 
=" 3.28/100,000 
= Exstrophy-epispadias complex 
=" Bladder exstrophy: 1.63/100,000 


Lloyd 2013 


Posterior Urethral Valves 


= Obstructing membrane in posterior urethra 


= Most common cause of lower urinary tract 
obstruction in males 


= Birth prevalence: 11.02/100,000 


= Accounts for 17% of renal failure in kids 
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Posterior Urethral Valves 


= Obstruction develops early in gestation 
= Urethra develops at 14 weeks of gestation 
= Valves present prior to this time 
= Obstruction begins with urine production 
= Bladder and upper urinary tract are exposed 
to elevated pressure during development 
= Affects bladder development and function 
= Causes renal injury 


Presentation 


= Cases not detected prenatally 


= If present after birth may see poor urinary stream, 
UTI, and/or failure to thrive 


= Older children may present secondary to diurnal 
enuresis, UTI, severe LUTS (dribbling, retention, 
hematuria) 


Keyhole appearance 
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Posterior Urethral Valves 


= Usually detected prenatally 
= Hydronephrosis 
" Distended, thick-walled bladder 
=" Oligohydramnios 
= “Keyhole” sign 


Fetal Ultrasound Findings 


Keyhole appearance 
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Postnatal Management 


= Bedside management 
= Catheter placement 
" Labs: monitor electrolytes and renal function 
= Antibiotics 


= Imaging 
= RBUS 
= VCUG 


Surgical Intervention 


= Circumcision +... 
=" Bader 2013: 83% reduction in UTI 


a Valve ablation 


= Cutaneous vesicostomy 
= Indications for vesicostomy 
= <20009 infant 
=" Urethra can’t accommodate cystoscope 


Vesicoureteral Reflux 


= Persistent high-grade VUR usually from 
persistent bladder dysfunction 
= High bladder storage pressures and poor drainage 


= High risk for complications due thick-walled 
bladder and voiding dysfunction 
=" UDS, check for persistent valve remnants 


= Rarely reimplant: only if persistent infection AND 
bladder function adequately managed 


Kim 1997 
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Vesicoureteral Reflux 


= 50% will have VUR at diagnosis 


= After ablation VUR resolves in up to 1/3 
= May take months to several years 
= More likely to resolve if bilateral 
" Less likely to resolve if kidney function is poor 


Smith 1996,Hassan 2003 


Hydronephrosis 


= Most have severe hydronephrosis at diagnosis 
= Not always associated with VUR 
=" Urine concentrating defect and polyuria 


= ~50% of nonrefluxing hydronephrois resolves 
with valve ablation 


= Persistent hydronephrosis common 


Tietjen 1997 Glassberg 1982 
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Valve Bladder Syndrome 


Mitchell 1982 

= Despite valve ablation intrinsic bladder 
dysfunction leads to deterioration of the 
upper tracts and incontinence 


Pathophysiology 


= Decompensated phase 
= Further hypertrophy 
=" Detrusor begins to decompensate 
=" Postvoid residual increases 
= Storage pressure rises 


Valve Bladder Variability 


= Hyperreflexic (uninhibited contractions) 
= May respond to anticholinergic therapy 


= Small noncompliant 
= May respond to anticholinergic therapy 
= May need CIC 
= May need augmentation 


= Myogenic failure 
= Need CIC 
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Pathophysiology 


= Compensated phase 
=" Bladder wall hypertrophy develops 
=" Bladder generates high voiding pressure 
* Bladder usually able to empty 


Pathophysiology 


= Elevated intravesical storage pressures 
transmit to upper tracts 


= Elevated renal pelvic pressures overtime can 
affect renal morphology and function 
=" Decreased renal concentrating ability 
= Decrease in GFR 


= Overtime polyuria and compensatory 
polydipsia 


Breaking the cycle... 


= Start with timed voiding, double voiding 
= Monitor closely 
= Management guided by ultrasound and 


urodynamics 


= Koff 2002 
= This is not a permanent state...It is an induced 
condition from polyuria, impaired bladder 
sensation, and PVR 
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Breaking the cycle... 


= CIC plus overnight catheter drainage 


= Reduces the strain of high output on urinary tract 
=" Provides prolonged period of rest 


= Results: improved GFR, improved bladder 


compliance and capacity, decreased 
hydronephrosis 


Koff 2002, Holmdahl 2003 


Prognosis 


= Predictors of poor renal function 
=" Ultrasound 
= dysplasia estimation, severe hydronephrosis 
= Creatinine at 1 year (1 ng/dL) 
= VUR 
" Bilateral VUR 
= Recurrent UTI 


Congenital Disorders of the Bladder 


= Neurogenic bladder 
=" Spina bifida: 29.01/100,000 


= Lower urinary tract obstruction 


= Posterior urethral valves: 11.02/100,000 


= Prune Belly Syndrome 
" 3.28/100,000 
= Exstrophy-epispadias complex 


" Bladder exstrophy: 1.63/100,000 
Lloyd 2013 
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Incontinence 


= Up to 80% with delayed day and night 
continence at 5 years, 50% at 12 years, 
improves by 20's 


= Causes: poor bladder sensation, poor 
compliance, detrusor instability, and polyuria 


= Treatment varies: timed/double voiding, 
anticholinergics, CIC...augmentation 


Churchill 1990, Smith 1996 


= Up to 50% with PUV will have ESRD in 
lifetime 
= More modern studies up to about 30% with ESRD 
= Can happen early or later (in twenties) 


= UDS evaluation prior to transplant 


Tanaka 2011, Sarhan 2011 


Prune Belly Syndrome 


= The Triad 
=" Deficiency of abdominal 
wall musculature 


=" Bilateral cryptorchidism 


=" Dilated urinary tract 
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Prune Belly Syndrome 


= Birth prevalence: 3.8/100,000 
= Unknown etiology 


= 5% occurs in females: “pseudoprunes” 
= Abdominal wall abnormality 
" Dilated urinary tract 


= Often have omphalocele, lower urinary tract 
obstruction 


= Up to 40% with anorectoabnormalities 


Druschel 1995, Reinberg 1991, 


Routh 2010 


Woodard’s Classification 


= Category l: most severe 
= Pulmonary hypoplasia and severe renal dysplasia 
" Usually do not survive beyond 1* few days of life 


= Category Il 
= No pulmonary hypoplasia 
= Significant urinary tract involvement with renal 
dysplasia 
= Typical external features 


Genitourinary Manifestations 


Bladder 

= Thick-walled, enlarged 

= Usually not trabeculated 
= Wide bladder neck 


Prostate 


= Hypoplastic 


Posterior urethra 
=" Dilated, elongated 
= Tapers at membranous portion 


Prune Belly Syndrome 


= Smith 2001: morbid condition 
= 20% still born 


= 30% die during initial hospitalization 
= 40% born prematurely 


=" 50% significant urinary pathology during lifetime 
= 70% with renal insufficiency 


= 50% with respiratory issues 


Woodard’'s Classification 


= Category Ill 


= External features mild or incomplete 
= Uropathy less severe, often with stable renal 
=" Stable pulmonary function 


Genitourinary Manifestations 


= Hydronephrosis 


= Often ureteral dilation > 
hydronephrosis 


= Elongated, tortuous, 
and dilated ureters 
= Distal 1/3 worse than 
proximal ureter 
= Obstruction not common 
= 85% with VUR 
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Genitourinary Manifestations 


= Testes = Accessory male organs 


= Usually intra-abdominal = Non union of epididymis 


= Decreased 
spermatogonia 


= Thickened vasa 


= Abnormal seminal 
vesicles (absent, thick, 
dilated, etc) 


=" Leydig cell hyperplasia 


Evaluation and Management 


= Prenatally: difficult to distinguish from other causes 
of hydronephrosis such PUVs 


= Postnatally: Diagnosis by appearance 
= Creatinine 
=" Start prophylaxis 
= Avoid urinary tract instrumentation 
= Orchiopexy b/t 6-12 months 
= +/- urinary tract and abdominal reconstruction 


Exstrophy-epispadias Complex 


= Bladder exstrophy: bladder is an open plate 
on the low abdominal wall with epispadias 
=" 1.63/ 100,000 


= Epispadias: urethra is a partial or complete 
open plate on the dorsal aspect of phallus 
=" 11.58/100,000 
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Extragenitourinary Manifestations 


Abdominal wall 
muscular deficiency 
= Walking delayed 


= Pulmonary infections 
and constipation 


= Orthopedic (60%) 
= Hip dislocation 
" Scoliosis 
= Limb deformities from 
oligohydramnios 
Gastrointestinal (30%) 
= Malrotation, volvulus 


= Pulmonary (55%) 
= Chronic bronchitis 
= Respiratory insufficiency 


i 9 
Cardiac (10%) after URI or anesthesia 


=- PDA, ASD, VSD 


Congenital Disorders of the Bladder 


= Neurogenic bladder 
= Spina bifida: 29.01/100,000 
= Lower urinary tract obstruction 
= Posterior urethral valves: 11.02/100,000 
= Prune Belly Syndrome 
= 3.28/100,000 
= Exstrophy-epispadias complex 


" Bladder exstrophy: 1.63/100,000 
Lloyd 2013 


Bladder Exstrophy 


FEMALE 
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Exstrophy-epispadias Complex 


= Cloacal exstrophy: 
1/200,000 — 1/400,000 
= Bladder exstrophy 
= Hindgut exstrophy 


« ileocecal junction of bowel 
is an an open plate 
= ileal intussusception 
= exposed appendices 
= Penis/clitoris split into 2 
halves with epispadias 


Common Occurrences 


= VUR almost uniformly after closure of exstrophy 
due to laterally placed ureters 


= Inguinal hernias common 
= Husmann 1990: repair recommended at time of primary 
repair to prevent incarceration 


Diagnosis 


= Prenatal findings 
= Absent bladder 
= Lower abdominal protrusion 
= Anterior scrotum with small phallus 
=" Low set umbilical cord 
=" Abnormal iliac crest widening 


= Most often diagnosed at time of delivery 


Associated Findings 


= Diastasis pubis due to outward rotation of 
innominate bones 


= Umbilical hernias uniform 
= Females: absent mons pubis 


= Males: short, broad penis 
= Silver 1997: short total corporal length due to 
foreshortened anterior corporal segment 


Other Anomalies 


= Classic exstrophy and epispadias have a low 
incidence of other anomalies 


= Cloacal exstrophy other anomalies frequent 
=" Genitalia: UDT, uterine and vaginal anomalies 
= Skeletal: club foot, hip dislocation 


= neurologic issues: 50-100% have spinal cord 
involvement 


Newborn Management 


= Tie off umbilical cord with suture to avoid 
trauma to bladder plate 


= Plastic wrap on bladder plate, replace daily 


= Saline irrigate bladder plate each diaper change 
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Evaluation and Management 


= Baseline RBUS for upper tract evaluation 
= KUB to assess level of diastasis 


= Spinal ultrasound if sacral abnormality 


Surgical Repair 


= Staged reconstruction 
=" Bladder, posterior urethra and abdominal closure 
= Epispadias repair between 6-12 months of age 
=" Delayed bladder neck repair at 4-5 years of age 


= Complete primary repair 
=" Correct abnormalities in one setting 
= May avoid need for bladder neck reconstruction 


Congenital Disorders of the Bladder 


Thank you! 
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Evaluation and Management 

= Orthopedic consultation to plan for 
osteotomies if needed 
= >72 hours old, wide diastasis 
= Allows for pubic symphysis apposition, diminishes 


tension on closure, optimizes anatomic position 
of the bladder within the pelvis 


Congenital Disorders of the Bladder 


a Overall incidence is low 


= Anomalies may be significant with severe 
consequences 


= Early detection and management are critical 
to prevent further urinary tract deterioration 
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Pediatric Urologic Trauma 


August 7*, 2018 


Michael P. Kurtz, MD, MPH 
Associate in Urology, Boston Children’s Hospital 
nt Professor of Surgery, Harvard Medical School 


Outline 


+ Renal trauma: staging, management 
— The solitary kidney 
¢ Bladder trauma 
— Specific attention to the bladder neck 
e Lower GU trauma 
— Penopubic 
— Scrotal 


© Boston Childrens Hospital 


Until every child 


When to work up a child for renal injury? 


* The “Textbook” answer 

— Difficult to rely on pediatric hematuria 

— It’s often way too late to rely on hypotension 
e Therefore — rely on mechanism 


Boston Children’s Hospital 
Until every child is Well 
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Renal Trauma in Children is Common 


e Reasons unknown 


— Less peri-renal fat? 
— More flexible rib cage? 
— Kids more exposed to bicycle handlebar injuries? 


Odds of renal trauma after a motor vehicle collision are 
about 50% higher in children than adults, adjusting for 
overall injury severity Blunt Abdominal Trauma from Motor Vehicle 


Accidents: Kidney Injuries in Children versus 
Adults,in a National Sample, J Urol 2016 


Dr. Husmann’s Campbell’s Chapter 


BOX 154-1 Indications for Radiographic Assessment 
of Pediatric Patient for Possible Genitourinary Injury 


All penetrating abdominal/pelvic traumas 

or 

A history of blunt abdominal trauma that meets one of the four 

following criteria: 

1. A significant deceleration or high-velocity accident, fall from 
greater than 10 feet, or strike to the abdomen or flank with a 
foreign object (e.g., football helmet, baseball bat, hockey stick) 

. Significant trauma that has resulted in injuries to the thoracic 
contents and/or intra-abdominal organs, and/or orthopedic 
fractures of the ribs, spine, pelvis, or femur 

. Gross hematuria 

. Microscopic hematuria (>50 RBC/HPF) associated with shock 
(systolic blood pressure <90 mm Hg) 


ETS TRS (IF: HPF, high-power field; RBC, red blood cells. 
Until every childs 
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A relevant pearl 


¢ Blood volume is approximately 70-80 cc/kg (i.e. 7-8% of 
bodyweight) for children 
— Even higher percentage in infants and neonates 
— For adolescents, use adult formula (7%) 
— Volume is about 0.5% higher in males 
— Adjust down about 1% (6%) if obese 
There are only 5 places you can lose two units of red 
cells, or equivalent volume in children 


Boston Ch g 


Stage the injury 


* CT remains the gold 
standard 

e Perform with IV contrast 
and delays 


— Delays not sufficient to stage 
bladder injuryies 


sn for the Surgery of 


J Trauma 2011 


My simple AAST revised staging mnemonic 


Grade 1 = A bruise 

Grade 2 = <1cm laceration, small hematoma 

Grade 3 = >1cm laceration, any hematoma w/in Gerota’s 
[--] 


Grade 5 = avulsed or thrombosed hilum 


Grade 4 = Everything else* 


“Any urinary extravasation, segmental vessel injury, UPJ 
disruption, presumably a hematoma through Gerota’s 


** Note “devitalized” and “shattered” are not in staging 
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What about FAST? 


e “Focused Assessment with Sonography in Trauma” 


+ Initially targeted at hemoperitoneum in unstable patients, 
and has been expanded to include point-of-care 
ultrasound in trauma 
— Reardon, acep.org 

e Plenty of reports of diagnoses of renal hematoma in 
children with POC ultrasound 
—Pershad & Gilmore, Ped Emerg Care 2000 


Boston 


J Trauma 2011 
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Classic Predicators of Intervention 


e Lateral extravasation without ureteral visualization 
— Suggests ureteral injury/distruption 

e Medial contrast extravasation 
— Hilar, or pelvic injury 

e Peripheric hematoma larger than an inch (2.5cm) 


(Nuss et al, 2009; Charbit et al, 2011) 
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Classic Hydronephrosis + Trauma 
Questions 


e For all serious injury (grade 2+) we obtain a blood Preexisting hydronephrosis increases the odds of renal 
pressure, UA and ultrasound at 6 weeks trauma 


— Then DMSA only if question of viability or renovascular HTN Mostly, this is parenchymal rather than a UPJ disruption 
— Some reserve imaging only for grade IV and higher or if When UPJ disruption is suspected (medial contrast 


fragments afe.devitalized m extravasation, no contrast in ureter, minor renal cortical 
— Concern is for long term renovascular complication injury), retrograde pyelography can confirm this 
° li S re follow-up evaluation for delayed Some authors prefer immediate repair with liberal drain 
emorrnagę placement; | prefer a nephrostomy and interval repair 


9 Ciara v 


Post-Injury Follow-up Imaging 


The Solitary Kidney and Injury Prevention My fevers nephrology Ie regarding 
participation in sports with one kidney 
e What sports are safe? 


e Are any sports safe? 


e What precautions are necessary? Well, you only have one head! 


The National Football League Nice Review: Psooy 2006, CUA 


* In the US, “can my child play football?” knowing that they 
have a single kidney is a common question 


e The fear is that a solitary kidney is a form of CKD, and 


e “Evidence — Level 4: Although protective padding is 
available, there is no evidence to demonstrate that they 
prevent renal injuries.” 


contralateral injury can accelerate this * “Those activities most associated with high-grade renal 
trauma (bicycling, sledding, downhill skiing, snowboarding 
and equestrian) have more than a fivefold relative risk of 


head injury compared to renal injury.” 
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More CUA guidelines 


* “The use of all-terrain vehicles (ATVs) by children is 
associated with high-grade kidney trauma. However, 
unlike other recreational activities mentioned in this 
guideline, there are formal recommendations against the 
operation of ATVs by all children less than 16 years of 
age, regardless of kidney number. “ 


Two families of protectors 
Rigid, typically made in a brace Tee oe, 


“Amazon funkiness” 
—Nonmedical 
— Rational placement of pads 


Boston 


Your mileage may vary 


| refer children with solitary kidneys to nephrology 


The longer term relationship, with precise monitoring of 
blood pressure (quite hard in infants and young children!) 


and microalbuminuria, is more important than what | offer 
in my clinic 
e Nephrologists may have a different perspective on CKD 
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The American Academy of Pediatrics 


+ Recommends a “qualified yes” for participation in contact 
or collision sports for young athletes with a single kidney 


* “Athlete needs individual assessment for contact, 
collision, and limited-contact sports. Protective equipment 
may reduce risk of injury to the remaining kidney 
sufficiently to allow participation in most sports, providing 
such equipment remains in place during activity.” 


https://www.aap.org/en-us/about-the-aap/aap-press- 
room/pages/Young-Athletes-Unlikely-to-Injure-Kidney-Playing 
Contact-Sports.aspx 


Medical Conditions Affecting Sports Participation 
Stephen G. Rice and the Council on Sports Medicine and Fitness 


E Boston i g 


What | tell families 


Protecting your good kidney from factors inside and 
outside of your body is important (segue into nephrology) 
Wearing seatbelts and avoiding ATVs are most important, 
followed by limiting exposure to high-velocity sports (ski 
racing, horseback riding). Be careful on bikes, sleds. 

For standard team sports, it’s safe. In this history of the 
NEL, nobody has ever lost a kidney. Wearing kidney 
protectors won't hurt, but benefit remains to be proven 


y 


Renal Trauma Case 


11-year-old male, healthy 

Fall during motocross race 

Rider off jump to ground at 40-50 MPH estimated 
Full protective equipment, no LOC 


One episode of gross hematuria 
Hemodynamically normal, no other injuries on exam 


È\ Boston d { g 
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CT obtained before transfer Next steps 


1.8 cm laceration into pelvis, separate >2cm laceration Hemodynamically normal 
through the lower pole 

No extravasation (portal venous phase) CT with delays? 

No delayed images IVP / retrograde? 

High attenuation hematoma Ultrasound? 


(È) Boston hildrens Hospita (a® Boston Childrens Hospital 
EZ h (ED Until every chiidisw 


Until every child 1s 
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PTD2 imaging 


SAG LT KIDNEY 


SAG LT KIDNEY TRANS LT KIDNEY 


SAG LT KIDNEY 
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6 weeks post trauma, normal blood pressure and ... 


2nd Case, Renal Trauma 


13yM, previously healthy 

Belted front-seat passenger, driver veered off road at 50 MPH 
Rollover, father rescued son from rescued from inverted 
vehicle, transferred to local hospital and MedFlight to Boston 
PTD1 

Trauma workup reveals pulmonary contusion, no fractures 


— 


SAG LT KIDNEY 


Initial CT scan 
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Update 


+ Post-trauma day 1, Hct is 17 from 28, and he has required 
6 units of red cells 


e Intermittently hypotensive 


(È) Boston Children: Hospital 
N$ Until every child is We 
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e Intermittently febrile 


Next step 


e Fevers (initial blood and urine cultures negative) 
* Gross hematuria 
e Urinary extravasation 


799 


Copyright © Oakstone Publishing, LLC, 2018. All Rights Reserved. 


800 


Copyright © Oakstone Publishing, LLC, 2018. All Rights Reserved. 


* No hydronephrosis 
* Some loss of volume 
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Post-procedure 


* Stent and bladder drainage for several days 
« Fevers abated 


« Was empirically on antibiotics and urine culture eventually 
grew mixed gram negatives 


e Experts suggest continued antibiotic prophylaxis to avoid 
seeding the hematoma or devitalized fragments 


Stent removed — 6 week postop CT 
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Lower Tract Trauma 


No evidence that CT is superior 
If plain fluoroscopic study is 
done, must obtain post- 
drainage films 

If using CT, must dilute contrast 
In either case, fill to known 
Capacity, or edge of discomfort 


Reminders regarding extraperitoneal rupture ... 


e Observation with catheter drainage is acceptable 


e Bony spicules in/toward bladder or need for orthopedic 
hardware requires repair 


e You must repair injuries in the setting of vaginal or rectal 
lacerations 


— Standard with suspected vaginal or female urethral injuries is 
urethroscopy/vaginoscopy and primary repair if possible 


g 
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A 


Ruptured augment 


form of trauma — typically a traumatic catheterization not 


permitting bladder drainage 
Always an intraperitoneal rupture 
There are case reports of conservative management 


| have heard of only one personally, which failed after 8 weeks of drain 
output! 


Mortality traditionally is around 3% 
If they have a peritoneal shunt, we externalize before exploration 


. 
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Distal Urethra/Bladder Neck 


A very difficult problem (more common in children) 
Repair them immediately! 

Prepare the family for a difficult recovery 

— Neither boys nor girls achieved complete continence 

— Artificial urinary sphincters often eroded 

— Bladder neck slings often caused retention 


Long-term continence outcomes after immediate repair of pediatric bladder neck lacerations 
extending into the urethra. J Urol. 2007 Oct;178(4 Pt 2):1816-8; discussion 1818. 
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Bicycle Injury 


12 yM 
Unhelmeted Cyclist 
Riding downhill without brakes, handlebar struck pubis. 


Outside report of blood at meatus, patient denies 
— Neg RUG, Cystogram, CT with delays 
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The “Penile Slam Syndrome” 


e Toilet seat injuries in children 
“Of crush injuries, 81.7% occurred in children aged 2-3 
years and 99.3% occurred in the home” 
+ Ways to mitigate it: y 
— U-shaped (commercial style) toilet seats 
— Slow-close devices 


Frequency of Toilet Seat Injuries How to Manage Them? 


Toilet and Toilet-seat Injuries, 2002-2010 As with all wounds, ensure Td status (all vaccinated children 
k should be up to date) 


_ Most children will require sedation 


Crush 


1500 ee — Ketamine, benzodiazepines, inhaled agents 
1a "SG All injuries Locally numb wound 


5 Irrigate 
2002 2003 2004 2005 2006 2007 2008 2009 2010 


A a iat a S Close — may only require dermabond (I prefer absorbable) 
No small slam: increasing incidents of genitourinary injury 


from toilets and toilet seats. BJU! 2013 


3000 


Estimated Incidents 


\B 


N 7 
(s | Boston Children’s Hospital (è ) Boston Childrens Hospital 
N8 Until every child fs w 7) 


A8 Until every child is wi 
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An important aside on EW sedation Sedation safety, continued 
+ It appears to be safe side * Most were NPO memet eo 
e Pediatrics, 2006 iets AEO EEEE EE EI EEN + Most procedures were just LPs 
e Voluntary participation in a consortium showed in over + These were motivated 
30,000 encounters in 26 institutions that the adverse institutions in the study — if you 
event rate was low a sense unease, be 
— About 1.5% of children had desaturations conservative 


—Laryngospasm occurred in 0.04% of cases 


————= z 
dren's Hospital ( Boston Childrens Hospital 


Until every child is W 


TRAUMATISM OF THE TESTICLE; 
Testis Rupture REPORT OF A CASE OF TRAUMATIC 


RUPTURE OF A SOLITARY TESTICLE. 
e Rare in prepubertal children, common in adolescents MILEY B. WESSON, M.D. 


e Especially common in ball-sports without use of cups —— 
tnem. Injury is not expected in these organs 


(lacrosse) : a oro Seer in Ge rare situations when it is not pe 
: s = sible for i i idit 
e Requires a tremendous amount of force, estimated at 50N - of movement or the arge se ofthe tatha i 
es g eee sh: P ing violence. Since it requires 50 kilos to ru 
Origins of this are murky (Wesson, Urol Cutaneous Rev, 1946) seer | ture a testicle, lacerations (ots Ge TOn A 
hisa ginea have been found to be a very rare compli — 
cation. When there is a history of ae bi | 
renal tuberculosis one must always look askance 
upon the possibility of trauma playing @ pt | 
in causing a swollen testicle. © 1 


TRANS LEFT MID 


804 


Copyright © Oakstone Publishing, LLC, 2018. All Rights Reserved. 


A Conservative Approach to Testicular Rupture in 
Adolescent Boys 


Jimena Cubillos, Edward F. Reda, Jordan Gitlin, Paul Zelkovic and Lane S. Palmer* 


7 adolescents with testis rupture at 1-5 days post-injury 
All had testicular blood flow at time of injury 
None underwent operation 


All healed, and only one required operation for persistent 
hematocele 


None had atrophy 


hildrens Hospital 
well 


A Conservative Approach to Testicular Rupture in 
Adolescent Boys 


Chemoprophylaxis for DVT 


Jimena Cubillos, Edward F. Reda, Jordan Gitlin, Paul Zelkovic and Lane S. Palmer* 


« Use of low-molecular-weight heparin chemoprophylaxis in 
adults is common 

+ It is quite rare in children, and we generally don’t use it in 
our renal trauma population, preferring early ambulation 
and sequential compression devices on the lower 
extremities 


* Questions remain about timing of recovery 

e In this series no boys were hospitalized or given anything 
stronger than codeine, but two boys were “out of sports 
for 2-3 months” 

e | have a single case of a 12yM persistent unwellness with 
a large hematocele 6 days out from injury 


Children’s Hospital 
dis well 


Children’s Hospital 
diswell 
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Venous Thromboembolic Events in Pediatric Trauma 
Patients: Is Prophylaxis Necessary? 


mack, RN, Richard J. Scriven, MD, John S. Brebbia, MD, 


Prophylaxis against venous thromboembolism in pediatric trauma: 
A practice management guideline from the Eastern Association 
for the Surgery of Trauma and the Pediatric Trauma Society 


Arash Mahajerin, MD, MSCr, John K. Petty, MD, Sheila J. Hanson, MD, MS, 
A. Jill Thompson, PharmD, Sarah H. O'Brien, MD, Christian J. Streck, MD, 
Toni M. Petrillo, MD, and E. Vincent S. Faustino, MD, MHS, Orunge, California 


e “Conditionally recommend 
PPx for older, severely 
injured children at low risk 
of bleeding 

e Mechanical ppx for older 
children 


Boston Children’s Hospital 
Until every child is Well 


Takehomes #2 


* Bladder neck injuries in children more commonly involve 
the urethra than in adults 
— Stage bladder and urethra, repair combined injuries 

immediately 

e Testis — observing rupture is possible, but use your 
judgment. Time to return to wellness remains in question 

* Emergency ward sedation allows for repair of nearly 
cutaneous genital injuries 


Boston Children's Hospital 
Until every child is Well 


DVT prophylaxis 


* Note that an isolated renal injury of grade 4 or less will 
render an ISS of 16 at maximum 

e No patients under 17 years of age experienced a DVT 
with this score 

* Moreover, even those over 17 years old had a probability 
of DVT of approximately 1% 


Boston Children’s Hospital 
‘Until every child is Well 


Takehomes #1 


« Renal trauma — most grade 4 injuries will not require 
intervention 
e Staging with 1,2,3 ... 5, and everything else is grade 4 


— Recall that “shattered kidneys” and “devitalized fragments” are 
not in the staging algorithm 


* The solitary kidney — be reasonable! Overall risk is low, and 


use as opportunity to maximize overall health 
— Seatbelts, ATV avoidance, nephrology follow-up 


@) 8: on Children's Hospital 
EY) Until every childis wel 
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MAYO Pediatric Urologic Oncology 


CLINIC 


r, J @pgargollo 


Mayo Clinic Children’s Center 


Patricio C. Gargollo, MD 
Associate Professor, Pediatric Urology 
Mayo Clinic, Rochester 


Pediatric Oncology 


e Overall childhood cancer survival rate >70% 


e Price of survival= more “intensive” 
protocols= long term adverse sequelae 


e 1:450 young adults in USA is childhood cancer 
survivor 
e CCSS: > 73.4% will have a chronic health 
problem prior to age 40 & 1/3 of them are lif 
threatening 
e 18.1% cumulative mortality rate @ 30 yrs 


from dx 
- Oeffinger KC et al. NEJM 355:2006. 


Childhood GU malignancy survivors: 
e Prone to organ specific malfunction 
due to surgery, chemo, +/- XRT 
Non- GU malignancy survivors: 


e Secondary problems of CKD, SMN, 
reproductive & bladder dysfunction 


e Risk factors: age, sex, genetics, 
XRT, alkylating agents (CPM) 


Mayo Clinic Children’s Center 
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MAYO 
CLINIC 


Disclosure Statement 


Developed long term f/u guidelines to 
determine late effects in survivors 
Issues: 
e Patients often aren’ t aware or don’t 
comply with f/u 
e Lack detailed knowledge of prior treatment 


e Result is that many patients do not receive 
appropriate screening & treatment based 
on prior exposure & cumulative risks 


- Taylor A et al. Int J Cancer, 22:2008. 


Mayo Clinic Children’s Center 


Gonadal Function 


Prepubertal testis is less vulnerable to 
injury than postpubertal testis 
+ Prepubertal germ cell damage can occur 
oligo-azospermia 


. Leydig cells, most resilient — rare androgen 
eficiency 


Prepubertal ovaries (greater follicle 
complement)- rarely radio-resistant 
compared to adults 


* >20 Gy XRT — permanent ovarian failure & 
premature menopause 


* Uterine XRT ~ increased adverse pregnancies 


Mayo Glinic Children’s Center 
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Risk of Secondary Malignancy 


e 3-6% @ 20 yrs from dx (6-10 x gen pop’ n) & 
increases with time 
e WT — cumulative risk 12.2% @ 50 yrs 


e 2°¢ most common cause of death in survivors 
e Secondary leukemias- alkylating agents & 


topoisomerase II inhibitors (etoposide, doxorubicin) 
* Short latency: 2-3 yrs after topo & 5-10 yrs after 
alkyators 
e Secondary solid tumors- increased with XRT (10 yr 
latency)- bones, breast, thyroid, CNS, skin 


Mayo Clinic Children’s Center 


e Cisplatin & lfosfamide—>tubular damage 
e WT- ESRD risk @ 20 yrs: 15% in bilateral & 
1.3% in unilateral 
* >70% Denys- Drash Sx (early) 
* >40%- WT/aniridia 


- Lange J et al. JUrol 2011 


Mayo Clinic Children’s Center 


Wilms’ Tumor 


Asuccess story of multimodal therapy & 
multicenter, cooperative studies! 


+ Universally fatal at turn of 20" C. 


+ >90% survival in the 215 C. 


Mayo Clinic Children’s Center 
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Risk of Secondary Malignancy 


e GU, H&N, lung & GI tumors occur with more 
prolonged f/u 


+ Independent risk factors (adjusted for XRT): 
female, younger pt, alkylators 


e RCC- most common SMN in neuroblastoma 
survivors (CCSS) 


+ Bladder tumors- after CPM 


- Frobisher C et al. BJU Int. 106:2010. 


Mayo Clinic Children’s Center 


Bladder Dysfunction 


e CNS tumors & pelvic tumors- secondary to 
primary disease +/- effects of surgery, XRT, 
chemotherapy 


e RMS 
e Bladder preservation protocols require 
XRT— Many survivors with poorly 
functioning bladders— abnormal voiding, 
incontinence 
e UDS- |FBC & |compliance 


Mayo Clinic Children’s Center 


Most common GU tumor in 


children 

* 6% of childhood neoplasms 
* 6-7:1,000,000 children 

+ M=F 


Wilms’ Tumor 


75% - age < 5 y/o 
+ Peak age 3-4 in sporadic, unilateral 


WT- younger in syndromic & bilateral 
disease (75%< 5 y/o) 


Blacks >Whites >Asians 


Rhabdoid and clear cell sarcoma 
are no longer categorized as WT 
variants 


Mayo Clinic Children’s Center 
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Wilms’ Tumor 


5% bilateral 
12% multi-focal 


MCDK: only 3 WT in > 7,000 cases 
( NWTS IV--- ie: risk is at most 1:2,000 cases) 


Mayo Clinic Children’s Center 


Imaging 


Can alter therapeutic approach 
+ Bilateral 
e Solitary or abnormal contralateral kidney 
e IVC extension 


In general initial RUS (with assessment of IVC) with 
confirmatory CT of chest & abdomen 


Mayo Clinic Children’s Center 


«High risk (220%) 
e WT1 deletions (including 


“Moderate risk (5-20%) 
© WT1 intron 9 splice mutations 
(Frasier syndrome) 


© Truncating and pathogenic * Beckwith-Wiedemann 
missense WT1 mutations syndrome 
(including Denys-Drash 
syndrome) 


e Familial Wilms tumour 
* Perlman syndrome 
Mosaic variegated aneuploidy 


© Simpson-Golabi-Behmel 


Mutations/deletions 
*Low risk (<5%) 


* Isolated hemihypertrophy 
* Fanconi anaemia D1/Biallelic 


BRCA2 mutations * Bloom syndrome 


e Li-Fraumeni syndrome 


Mayo Clinic Children’s Center 
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Clinical Presentation 


+ Painless abdominal mass in healthy 
appearing child 


+ <15% hematuria 


e Hypertension less common than congenital 
mesoblastic nephroma 


Mayo Clinic Children’s Center 


Genetic Issues 


Predisposing Syndromes (10% of 
WT vs Sporadic- 90%): 

e WAGR 

e Beckwith- Weidemann 

e Denys-Drash 

e Hemihypertrophy, hypospadias 

BUDT A snide. ESE 

11p13, 11p15 & 16q & 1p 
chromosome loci identified to be 
important in syndromic WT; gene 
mutations found in < 10% sporadic 


Pathology 


e 2 variants: 


+ Favorable (FH)- classic triphasic 
pattern of blastema, stroma, epithelial 
(tubular) components 


* Unfavorable (UH)- Anaplastic 
e Focal and diffuse patterns 
+ 10% of WT but 60% of deaths 


e Nephroblastomatosis- presumed 
“blastemal” precursor lesion 

* <1% non WT autopsy kidneys 

* 45% in unilateral WT 

e 100% in bilateral WT 


Nephroblastomatosis 
variations 
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Nephrogenic Rests 


ILNR (intralobar): 


e Earlier in 
development, less 
common 


e Associated with 
early dx WT & 
syndromes- WAGR, 
Denys-Drash 


PLNR (perilobar): 
e Present later 


- BWS, 
hemihypertrophy 


WT Staging 


In America (NWTS)- surgical 
(whereas SIOP -imaging) 


| - Confined tumor, total 
resection 


Il - Outside capsule ( bx, 
spill), total resection 


Ill - Incomplete resection, 
massive spill, + LN 

IV - Distant mets ( 
hematogenous) 


V - Bilateral tumors 


810 


WT : Pathology 


FH: Classic triphasic 
pattern 

e Epithelial (tubules) 

e Blastemal (small blue 
cell clusters) 

* Stromal ( mature 
mesoderm-ganglion, 
muscle, cartilage) 


Wilms Others? Malignant 
progression/ 
anaplasia 


Mayo Clinic Children’s Center 


WT Surgery-Unilateral 
Tumor 


e Transperitoneal 
e Contralateral exploration 15*- 
e Not Mandatory if fine CT negative 
e Ipsilateral nephrectomy with LN 
sampling 
e Bx only if potential for damage 


Mayo Clinic Children’s Center 
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Bilateral WT Surgery 


e Up Front Chemo 


e Bx for inconclusive tumors, unless 
small lesion amenable to “easy 
PNx 


* @ 2nd look excise if >2/3 kidney 
can be preserved 


e Nx only if known UH or chemo 
failure 


e Prognosis=higher staged unilat 
WT 


Mayo Ciini¢ Children's Center 


Surgery For WT 


11% surgical complication rate 
(Ritchey,J Urol, 1997) 


e Hemorrhage & bowel obstruction 
most common 


Spillage & rupture increases local 


recurrence rate by factor of 6 
(Shamberger, Ann Surg, 1998) 


Mayo Clinic Children’s Center 
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WT : Downstaging With Chemotherapy 


e Not yet routine in USA- NWTS/COG 


e Current indications: 
e Bilateral 
e Major vascular invasion 
e Unresectable/ risk to contiguous organs 


e Up front chemotherapy-SIOP 


Mayo Clinic Children’s Center 


SIOP: no recommendations 


NWTSG: bilateral WT, 
nephroblastomatosis, solitary 
kidney, renal insufficiency 
+ risk of renal insufficiency/failure 
& metachronous tumors along 
with excellent survival & low 
recurrence rates in patients with oe ee 
bilateral WT Moorman Voestermans, 199 
(& RCC in adults)---Why not 
partial nephrectomy? 


Mayo Clinic Children’s Center 


Long Term Concerns 


Adult survivors: 


e 20% CHF rate in those >20 yrs out 


who have received doxorubicin 
(Green, J Clin Oncol, 2001) 


e Increased 2" tumor risk including 


non WT- renal tumors in remaining 


kidney (Breslow, J Clin Oncol, 1995; 
Cherullo, J Urol, 2001) 


Mayo Clinic Children’s Center 
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NWTS III 


Stage Histology | Survival(%) 

FH 97 

FH 92 

FH 84 

FH 83 

UH 68 

UH 55 

89 
CCSK 75 

Rhabdoid 


Mayo Clinic Children's Cen 
hr 


NWTS V Protocol 


Stage Chemo 
VIl FH/UH EE-4A 
III/IV FH DD-4A 
—tl-lV focal anaplasia——__+__D D4 A 
ll-IV,diffuse anap. + Regimen 1 
LIV CCSK/rhabdoid + Reg. RTK 


+ EE-4A= dactinomycin,vincristine 

+ DD-4A= dactinomycin, vincristine, doxorubicin 

e Reg. 1= dactinomycin,vincristine, doxorubicin, 
cyclophosphamide, etoposide 

+ Reg.RTK= carboplatin, etoposide, cyclophosphamide 


Mayo Clinic Children’s Center 


Other Renal Tumors 


* Renal cell carcinoma * Nephroblastomatosis 
* Multlocular cystic renal tumor * Mesoblastic nephroma 
* Clear cell sarcoma 


* Rhabdoid tumor 


* Angiomyolipoma, 
* Metanephric adenoma, 


* Renal medullary carcinoma 


* Ossifying renal tumor of 
infancy 


* Lymphoma. 


Mayo Clinic Children’s Center 
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4yr DFS 4yrOS 
89% 95.6% 
88% 91% 
- 91% 
2 80% 
2yr DFS 5yr OS 
88% 93% 
84% 88% 
71% 85% 


Mayo Clinic Children’s Center 


Suspect abd mass 
RUS (IVC) 
"1 Suspect WT 
CT (?MRI) ;Chest 
} 


Confirm surgically; 


Unilateral tumor 
Place chemo line 
Nephrectomy eee et en ae Goal - renal 
unless not possible preservation!!! 


-Bx ” Stage & Histology Bx. vs. Partial Nx 


Bilateral or solitary kidney 


18& I1 FH Ill& IV FH ; I-IV anaplastic l-IV RTK 
| anaplastic l-IV CCSK 
T 1 
XRT CTX 
VCR Etoposide 
ACT D Carboplatin 
DD 4A Regimen RTK 


Regimen | mayo ciinic Children’s Center 


Other Malignant Renal Neoplasms 


e Clear Cell Sarcoma of Kidney: 


- “Bone metastasizing renal tumor of 
childhood”- 50% with mets @ dx 


e Prone to brain mets as well 
e Marked improvement in survival (90%) 


with doxorubicin Rx 
e Rhabdoid 
* Infants 
¢ Brain mets - common 
e Dismal prognosis 


Mayo Clinic Children’s Center 
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Renal Cell Ca 


Congenital Mesoblastic Nephroma 


Mean age- 5 yr 
Most common solid renal tumor in 
infants < 3 mos. 


Like WT, can be dx antenatally but Better survival than adults- 75% 5 yr 
no distinguishing features survival 


< 5% of all RCC 


Nephrectomy usually curative Increased frequency in survivors of WT 


Cellular variants & incomplete & neuroblastoma ----?? possible genetic 


resection can behave aggressively- 
2? Chemo?? like MEN)?? 


predisposition rather than a SMN (more 


Mayo Clinic Children’s Center 


Neuroblastoma 


Neuroblastoma- Epidemiology e 8-10% of childhood neoplasms 


« Mosi commonextraeranial solid tumor at Neural crest cells: form SNS & adrenal medulla 


childhood e SNS tumors develop along 2 lines: pheochromocytoma 
e 1 per 10,000 children & sympathoblastoma 
e 750 new cases/yr (US + Canada) (neuroblastoma --- ganglioneuroblastoma --- ganglioneuroma 


e Male: female ratio of 1.3:1 * VMA screening in Japan & Canada has led to increase 
e Most sporadic, 1-2% familial in dx but no change in survival (neuroblastoma in situ- 
spontaneous regression) 
e Mass screening will not affect outcome (Woods: Lancet. 
348:1682, 1996) 


Mayo Clinic Children’s Center Mayo Clinic Children’s Center 


Presentation 
Neuroblastoma : Presentation 


65% retroperitoneal; 

40% adrenal Unlike WT, often cross midline 

4% presacral (pelvic) ie = Unlike WT, often sickly appearance 

location & can TA 7 70% present with mets: 

compress bladder-- Foye. JAA + infants-25% with mets-liver, soft tissue 
voiding symptoms ( LL RE ~ < 1 y/o- 68% mets- bone & BM 

so can WT, TRESI * 50% have anemia from BM involvement 


sarcomas, . i 
teratomas) <55 paraneoplastic symptoms 
20% inherited? 


Mayo Clinic Children’s Center 
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Neuroblastoma & Biochemistry 


Unlike pheochromocytoma - 
norepinephrine cannot be converted to 
epinephrine ( VMA is metabolite of 
both) 


Catecholcamines related symptoms: 
* paroxysmal HTN, flushing, palpitations, 
headaches (reported to occur in 
pregnant mothers of affected fetuses) 


Mayo Ciini¢ Children's Center 


Opsoclonus-Myoclonus 


e Opsoclonus — rapid eye movements 
(dancing eyes) 


e Myoclonus — uncontrolled jerky movements 
in the extremities (dancing feet and hands) 


e Cerebellar ataxia, dysphasia, intellectual 
deficit, vomiting 


e Immunological basis 


e No improvement once it occurs, even in 
survivors 


Mayo Clinic Children’s Center 
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Clinical Presentation 


e Abdominal Mass 
+ Bone pain (difficulty with 


ambulation) 


e Anemia 
e Raccoon’ s eyes (hemorrhage 


in periorbital mets) 


e Weight loss, fever, hypertension 
e Opsoclonus-myoclonus 


Mayo Ciini¢ Children’s Center 


Initial Workup 


Labs: 
* CBC, Chem, Ferritin, LDH 


e Urinary catecholamines (VMA, HVA)- spot pos in 
>75% (24 hr urine- >95% pos) 


e Bone marrow- 70% pos 
Imaging 

e Ultrasound 

e CT 

e Bone scan 

e MIBG 

e MRI — spine involvement 


CT: Wilms vs Neuroblastoma 


Wilms Adrenal Neuroblastoma 


e Emanating from within 
kidney (“clawing”) 


e Compresses kidney 
e Calcifications 


* Solid/cystic 


e Encases vessels 


e Pushes away vessels + Lymph nodes +>- 


e Lymph nodes +/- * Bony mets 


e Pulmonary mets 
y e Vascular 


e Vascular thrombus invasion/compression 


Mayo Clinic Children’s Center 
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Surgical Staging 


Diagnosis may be made with imaging, 
catecholamines and bone marrow 
aspiration 


Usually open vs laparoscopic biopsy is 
required 


Upfront resection only if very small 
localized lesion 


Biopsy, BMA/Bx, Central line 


Mayo Clinic Children’s Center 


INSS — International Neuroblastoma 
Staging System 


Stage | — Localized tumor 


Stage 2a — unilateral tumor with gross 
total resection (GTR), lymph nodes (-) 


Stage 2b — unilateral tumor with GTR, 
ipsilateral LN (+), contralateral LN (-) 


Stage 3 — Crosses midline or with 
contralateral LN (+) 


Stage 4 — distant LN, bone marrow, 
bone, liver (except 4S) 


Mayo Clinic Children’s Center 
jj 


Histopathology 
Neuroblastoma vs ganglioneuroma vs 
ganlioneuroblastoma 
Small round blue cells (frozen unhelpful) 
Homer-wright pseudo-rosettes 


Mitosis-Karyorrhexis index (MKI) 
e Modified Shimada criteria 
e Favorable vs unfavorable 


iz 


Surgical Approach (Initial) 


Laparoscopic or open biopsy 
* At least 1 cubic cm of tissue 
(fresh) 


e Primary resection acceptable 
only if very small (limited 
primary adrenal, mediastinal) 


Thoracoscopic resection for 
mediastinal masses 


Extended subcostal vs 
thoracoabdominal incision 


Mayo Clinic Children’s Center 


Stage 4s 


Baby < 1 yo (maybe up to 18 mos) 
Stage 1 or 2 local disease 


Widespread dissemination limited to liver, 
skin, or bone marrow (less than 10% 
tumor cells in marrow) 


Excellent prognosis with spontaneous 
resolution 


Early morbidity from respiratory 
embarrassment 


Neuroblastoma Risk Profiles 


(Brodeur) 
Feature Type 1 Type 2 Type 3 


MYCN amp No No Yes 


DNA ploidy Hyperdiploid Near diploid Near tetraploid 


LOH Rare 25-50% 


Neurotropin High Low/absent 


Gene Expression (except TRK-B, high) 
Age <1 y/o >1 y/o 

Stage 1,2, 4S 3,4 

3 yr survival 95% 25-50% 


Mayo Clinic Children’s Center 
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Risk Status 


Age 

Stage (INSS) 
Histopathology 
Biologic Variable 


Risk factors (INRG/ International 
Neuroblastoma Risk Group) 


Mayo Clinic Children’s Center 


Intermediate Risk 


N-myc negative 
Stage 2A/2B, <50% GTR 


Stage 3, <18 mos with unfavorable, >18 
months with favorable histology 


Stage 4, <12 mos unfavorable or 12-18 
mos with diploidy and favorable 


Stage 4s symptomatic or diploidy or 
unfavorable 


Mayo Clinic Children’s Center 


High Risk 


Stage 2a/2b; N-myc amplified 


Stage 3; N-myc amplified or N-myc (-) 
but unfavorable histology 


Stage 4; N-myc amplified or >18 mos or 
diploidy or unfavorable 


Stage 4s with N-myc amplified 


Mayo Clinic Children’s Center 


816 


Low Risk 


e Stage 1 or 2 
e Asymptomatic stage 4s 
e GTR 


+ N-myc negative, no diploidy, favorable 
histology 


e Surgical resection is curative, no adjuvant 
therapy necessary 


+ Survival 97% 


Mayo Clinic Children’s Center 


Intermediate risk treatment 
Chemo — Cisplatin, Etoposide, 
Doxorubicin, Cyclophosphamide 


2 cycles chemo, then re-assessment for 
resection 


Goal of surgery is > 50% resection 
Avoid resection of vital structures 
Overall survival around 70-90% 


Mayo Clinic Children’s Center 


High risk treatment 


Chemo at higher doses 
Restage at 2, then 4 cycles 


Surgical goal of at least 50% GTR (preferably 
>90%, but avoid injury to vital structures) 


Radiation 

Peripheral stem cell transplant 

Retinoid acid 

Monoclonal antibody therapy against GD2 
Survival 20-40% 
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Surgical approach in intermediate & high 
risk patients 


Extended subcostal vs 
thoracoabdominal incision 
e Identify great vessels 
e Vessels can be extremely distorted 
e Gross resection >50% (preferred >90%) 
e Bivalve tumor over vessels 


e Better to leave tumor than compromise 
vital organs (including kidney, spinal 
nerve roots) 


Mayo Ciini¢ Children's Center 


Rhabdomyosarcoma 


Most common soft tissue sarcoma- 20% 
GU 


Tumor of mesenchymal origin with 
evidence of skeletal muscle 
differentiation 


Bimodal: 2-6 years and 15-19 years 
(70% occur <10 years, 50% < 5 years) 


Mayo Clinic Children’s Center 


Rhabdomyosarcoma: Pathology 


Embryonal (ERMS): 90% of RMS & 
predominates in younger age groups; GU & 
ENT sites 
e “Sarcoma botryoides” - polypoid variant 
found in hollow organs 
e 74% 5 yr. survival 


Table 51-2 Histologic Classification of Rhabdomyosarcoma 
Incidence(%)* 5-Year Survival (%) 
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Rhabdomyosarcoma 


Mayo Clinic Children’s Center 


Rhabdomyosarcoma- 
Epidemiology 

e 10-15% solid pediatric 
malignancies 

e 1:2,000,000 annually 

eM>F 

+ Black > Caucasian 


ital 


Table 51-1 Risk Factors for Rhabdomyosarcoma 


e 2q37 gene abnormality? 


e Spread: local>lymphatic 
(18%) > hematogenous 
O, 


Mayo Clinic Children’s Center 


Rhabdomyosarcoma: Presentation-Site 
Dependent 


¢ Bladder: 
e Mean age- 3.5 years 
e 2M:F 
e Palpable mass more 
common than hematuria 
e Prostate: 
e Mean age- 3.5 years 
* BOO +/- hydronephrosis 
« Female: 
e Vagina- < 2, vulva- 1-19, 
uterus-adolescence 


Mayo Clinic Children’s Center 
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Rhabdomyosarcoma: Evaluation & Therapy 


e MRI (T2 image) -best imaging modality for 
pelvic tumors. 

e Surgery- primarily diagnostic with 
therapeutic intervention aimed at organ 
preservation 


e Chemotherapy has been mainstay of 
therapy with diminished role for XRT 


Postoperative IRS Grouping 
for Rnabdomyosarcoma 


Group 1: localized disease, completely excised, no microscopic 


residual 
A: confined to site of origin, completely resected 


B: infiltrating beyond site of origin, completely resected 
Group 2: total gross resection 


A: gross resection with microscopic local residual 


B: regional disease with involved lymph nodes, completely 
resected with no microscopic residua 


C: microscopic local or nodal residual _ ; 
Group 3: incomplete resection or biopsy with gross residual 
Group 4: distant metastases 


Mayo Clinic Children’s Center 


Surgical Therapy 


+ Initial biopsy & staging with 
possible multiple looks after 
adjuvant therapy 


+ Attempts at organ preserving 
surgery has made 
exenteration a rare event! 

e Possible in > 60% v. 25% 30 
yrs ago 

e Quality of organs suspect in 
long run- incontinence, irritative 
symptoms, site of secondary 
tumor? 


D 


Mayo Clinic Children’s Center 
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TMN-RMS (Pre-operative) 


Table 51-6 Intergroup Rhabdomyosarcoma Study 
Modified TNM Pretreatment Staging 
Classification 
Stage _ Sites* T Sizet N 


Favorable TlorT2 aorb NOorN1 
or Nx 


Unfavorable TlorT2 a NO or Nx 
Unfavorable TlorT2 a N1 


NO or N1 
or Nx 


TlorT2 aorb NOorNi 


TMN + Postoperative Staging 


e Used in IRS IV-V & eliminates 
prior bias by grouping patients 
based on completeness of 
surgical resection 


+ 80% of bladder/prostate are 
group III (incomplete resection 
with gross residual disease) 


Progression-tree survival (%) 


+ > 50% of non bladder-prostate 
are group | with 20% each in ped. eee 
groups II & III |= conn seep 


= Group Ill - Group IV 


Role of Radiation 


Seemingly more controversial issue for the 
urologist (due to experience with adult pelvic 
XRT): 
e Bladder Effects- 
e Irritative voiding 
e Bladder dysfunction 
e Hemorrhagic cystitis & secondary malignancies 
e Proctitis 


Makes interpretation of subsequent pathology 
more difficult! 


Mayo Clinic Children’s Center 
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Chemotherapy 


VAC: cheaper, less toxic & equally 
effective when compared to VIE 
(vincristine, ifosfamide, etoposide) & VAE 
(vincristine, dactinomycin, etoposide) 


Crist. J Clin Oncol 19:3091, 2001 


Mayo Ciini¢ Children’s Center 


IRS V Chemotherapy 


e Low risk disease- randomizes VAC vs VA 
+/- XRT 


e Intermediate risk- compares XRT/VAC vs 
XRT/VAC alternating with VC + Topotecan 


e High risk- XRT/VAC + Irinocetan (CPT-11) 


F Raney, 200 Acinic Children’s Center 
| a 


RMS : Outcomes & Questions 


Residual masses require bx & close Xray 
and clinical fu but don’ t always = residual 
cancer 


Still controversy regarding findings of 


mature rhabdomyoblasts- resection 
(especially if already received maximum 
adjuvant therapy) vs observation (where 
a functional organ might be sacrificed)! 


Mayo Clinic Children’s Center 
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RMS: Risk Stratification 


+ Low Risk: most vaginal, paratesticular primaries, 
embryonal primaries with gross total resection, no 
metastases 


+ Intermediate Risk: most bladder/prostate 
primaries, nonmetastatic embryonal, alveolar, or 
undifferentiated tumors with gross residual 
disease, metastatic embryonal tumors less than 
10 years old 


+ High Risk: metastatic embryonal tumors more 
than 10 years old, metastatic alveolar or 
undifferentiated tumors 


Mayo Clinic Children’s Center 


Treatment Protocols & Outcomes 


IRS II IRS II 
Survival (%) 


I-Favorable 85 


Clinical group IRSI 


II-Favorable 88 
II-Favorable 79 
IAI Unfavorable 71 
IV 27 


Overall 63 


Survival depends on initial stage and 
tumor type 


e 5 yr survival 64% for Botyroid ERMS, 
26% for non-Botyroid ERMS & <5% 
non Embryonal RMS 


- Pappo: J Clin Oncol 17:3487, 1999 


Mayo Clinic Children’s Center 
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PELVIC RHABDOMYOSARCOMA 


H & P: Suspect lower GU RMS 
4 


Imaging: CT/MRI Pelvis / Abdomen CT (CXR) Bone Scan 


4 Suspicious TESTIS 


EUA: Endoscopy & Biopsy,BM aspiration. 
4 Diagnosis Confirmed TUMORS 

Stage: TNM 
Institute chemotherapy (+ XRT???) 


Poor /partial response Good response (CR) 


ee ee 


sane Disease progression 
Local excision; EEE poaren  | Chemo with 2° looks, biopsy 


Incomplete excision Complete excision __ & imaging 
Rescue chemo + XRT Continued good response 
Disease progression 


Extensive surgery 


Continue chemotherapy 


Mayo Clinic Children’s Center 


heen, imaging protocol 
Rescue protocols j 


Testicular Tumors: General Testis and Paratesticular Tumors: Prepubertal 


ai : e Kaplan Classification: 
2-3: million children 


Only 1-2% of pediatric 
neonan s 2. Gonadal stromal tumors 


1. Germ cell tumors 


Majority < 2 yrs. of age 


Mets ( <15%) : LN- 28%, 
hematogenous- 40%, both- 20% 


Mayo Clinic Children’s Center 


Tumor Proportion by Age 


Stromal 


uTeratoma 
wYolk Sac 


1 Year 2-3 4-6 7-12 
Years Years years 


Mayo Clinic Children’s Center 
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3. Gonadoblastoma 

4. Supporting tissue tumors 
5. Lymphoma/leukemia 

6. Tumor-like lesions 


7. Secondary tumors 
8. Adnexal tumors Mayo Clinic Children's Center 


PREPUBERTAL TESTIS TUMORS: ACTUAL PREVALENCE RATE OF 
HISTOLOGICAL TYPES 


HANS G. POHL, ASEEM R. SHUKLA, PETER D. METCALF, BARTLEY G. CILENTO, 
ALAN B. RETIK, DARIUS J. BAGLI, DALE $. HUFF axo H. GIL RUSHTON 

m the Department of Urology, Children's Medical Center, Washington, D. C. (HGP, HGR), Division of Pathol 

's Hosp P ARS), Hos Sick Toronto, Ontario, Canad 

setts (BGC, ABR 


Incidence of pathological types of prepubertal testis tumors 


% Total Cases 
Hospital for Children's Hospital Children’s National Children's — -Ame __ 
Sick Children of Philadelphia Medical Center Hospital pee ‘Testis Tumor 


Cystic dysplasia 


Lymphoma 
Inflammatory 


8 2 62 


1 
1 
7 
2 


Ba ome on we œ 
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Yolk Sac Tumors: Diagnosis 


e Scrotal mass: usually asymptomatic 
e 10% associated hydrocele 
* 3% + Hx of trauma 
e > 85% are localized (Stage l) 
e U/S useful if exam difficult or 
hydrocele present 
Abd & chest (??? vs routine CXR) CT 
to stage along with AFP 


Schiller—Duval body 


Mayo Ciinic Children’s Center 


Yolk Sac Tumors: Markers 
Alpha feto-protein: elevated in 90% with YST AFP in normal infants 


¢ T 1/2= 5 days 
* normally elevated ( GI tract/liver) from 
newborn to 8-9 mos. of age 
* especially elevated in premies 
Histologically “pure”: Beta-HCG is not useful 


e Produced by syncytiotrophoblast (still 
usually obtained: T1/2= 24 hrs.) 


Mayo Clinic Children’s Center 


AFP in normal infants ABE Values intent 


100000 


10000 


1000 
+ Yolk Sac 


100 - — = » Teratoma 


Mayo Clinic Children’s Center 
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Yolk Sac Tumors: Staging 


Stage |: 


+ Completely resected localized tumor with normal AFP 
degradation & negative Xray staging 


* recommended that if markers weren’ t obtained or initially 
normal that limited LND vs sampling be done 


Stage Il: 


e + microsopic margins (scrotum or cord-includes transscrotal 
orchiectomy), persistent AFP elevation, +RPLN (<2 cm bulk) 


Stage Ill: 
+ + RPLN (>2 cm) w/o hematogenous/distant mets 


Stage IV: 
+ +distant/hematogenous mets 


Yolk Sac Tumors: Chemotherapy 


Platinum based chemotherapy allows similar 
survival to adults with GST (>90%) 


e Series are small & # with mets extremely 
small, thus difficult to assess completely 


e Prior to modern chemotherapy- 24 month 
survival in those with mets: 30-54% 


Mayo Clinic Children’s Center 


Leydig Cell Tumor 


Most common gonadal stromal tumor with peak @ 4-5 yrs. 
e 10% of precocious puberty < 9 yrs. 
+ Unilateral & benign 

Classic presentation: Triad of precocious puberty, testis 


mass ( sometimes U/S only!!!), & elevated serum T & urine 
17KS 


+ Differentiate from pituitary tumors by low LH & FSH 


e Adrenogenital Sx usually bilateral tumors with 
elevated 17 KS & pregnanetriol & regress with 
glucocorticoid Rx 


Path : Reinke’ s crystals rare in children ( 40% of adults) 
Rx: Enucleation when possible 
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Yolk Sac Tumors: Role of Surgery 


Radical inguinal orchiectomy: usually curative ( 
>85% Stage |) 


complication rate & usually negative) 
¢ Reserved for: 
¢ Normal or unknown AFP @ dx. 
e Persistent RP mass after chemo 


e Persistent elevation of AFP with negative 
imaging after chemotherapy 


Teratoma 


e Usually mature and well differentiated 


e Consistently benign in children < 2 
years 


+ U/S appearance of heterogeneous 
intratesticular mass with internal 
echoes (calcification) strongly 
suggestive 


° Rx: Enucleation possible 


Mayo Clinic Children’s Center 
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aratesticular 
Rhabdomyosarcoma 


A Definite Role for Ultrasound in 
Surgical Planning 


Histology usually favorable (ERMS) but L.N. + 
@ dx. in up to 30% 
Routine RPLND no longer recommended when 
imaging is (-), & primary completely resected 
e controversial benefit in pts. > 10 yrs. 
because of poorer prognosis in older 
group 
* sampling done if bulky mass after 
chemo 
XRT: No longer routine if imaging studies are 
negative for L.N. 
With chemotherapy alone, survival > 90% 


Mayo Clinic Children’s Center Mayo Clinic Children’s Center 


Surgical Algorithm for Prepubertal Testis Tumors 
Serum AFP 
Elevated Normal 
No 
Age>lyear? ——————> Ultrasound reveals 


z Salvageable Testis 
Yes S 


Yolk sac Teratoma Other 
Tumor Benign Tumor 


Adjacent 
parenchyma 
prepubertal? 

No 
Yes 


Orchiectomy Leave remnant testicle 


Gonadoblastoma 


Develop in patients with an abnormal gonad whose 
karyotype contains a Y chromosome.(Intersex conditions- 
gonadal dysgenesis, testicular feminization) 


* 80% phenotypic females with 46 XY 
* 22% streak, 18% dysgenetic, 60% 
indeterminate 
Bilateral in 10-33% 


Benign tumors - as germ cell elements outgrow stroma, 
10-60% will progress to malignant dysgerminoma 


Secondary Tumors: Leukemia & 
Lymphoma 


+ Testicular involvement: 
Lymphoma- 4% 
Leukemia-11-25% 


Up to 60% of ALL pts. with testes involvement have 
no other evidence of disease (blood-testis barrier, a 
sanctuary) 


Biopsy only if evidence of testes involvement ; if +, 
; i : ’ further chemotherapy & gonadal XRT (B.M tpx 
Rx: Gonadectomy(ies) in @ risk patients-early 


Mayo Clinic Children's Center Mayo Clinic Children’s Center 
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aturem Cryptorchidism & Testis Cancer 


“Ball stones” (calcium) 
<.5% of men 


80% bilateral ; e 35 x that of normally descended testis 
Of an “incidentaloma” : historically- Likely really only 4-6 x increase! 
Relationship with testicular cancer e inguinal UDT- 1% risk, abdominal- 5% risk 


Jae no! peen connirmed oy in depth e contralateral descended testis risk:12-20% 
Su IESi id $ sugges ve * Seminoma- most common tumor 
e Microcalcifications found in 50% of À . SeA : 
testes tumors, but most men with f e Orchidopexy associated with increase in 
microlithiasis don’ t develop cancer pathological frequency of NSGCT 


Adult risk of Ca. Developing in UDT: 


Mayo Ciinic Children’s Center 


ii : Testicular Dysgenesis Syndrome 
C ryptorch idism & Testis Modified from Skakkebæk et al. Hum Reprod 2001 
ANCE 
Swedish cohort Environmental/lifestyle 


* 16,983 men after orchidopexy & factors 
followed for a total of 209,984 incl. endocrine disrupters DISTURBED 


person-yrs cons SERTOLI CELL 
; { Sporn FUNCTION 
RR of testicular cancer among wol i 
those who underwent Rx for SS 
UDT as compared with the 

wedish general lation a IMPAIRED 
Swedish genera popu atio sm an Ron a ——> GERM CELL 9 
+ Rx before 13 yrs age: RR 2.23 (95% DIFFERENTIATION 

confidence interval [Cl], 1.58 to 3.06) 


+ Rx after 13 years of age: RR 5.40 (95% Peterrsson NEJM, 2007 AA HYPOSPADIAS 
CI, 3.20 to 8.53) 


ANDROGEN 
Conclusion: Rx for UDT before DECREASED -7 INSUFFICIENCY 
puberty significantly decreases 


LEYDIG CELL 
the risk of testicular cancer Mayo Cinio Children's Centr zeneiie. geret FUNCTION 
aberrations, mutations, 
gene polymorphisms 


Our pediatric urology team 


Douglas Husmann, MD Patricio Gargollo, MD Candace Granberg, MD 
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nap | DO NOT have any affiliations with or financial interests 
Adolescent and Transitional Urology in any corporate (pharmaceutical) organization involved 
with products to which my presentation refers. 


Carlos R. Estrada, Jr., MD, MBA 


Boston Child 
Until every child 


1. Stones 


1. Stones 

2. Varicocele 

3. Testicular torsion 
4. Transitional urology 


Child j 
Until every child is W 


Stones - Background 
1/3000 pediatric admissions in the US (about 2% of all 
stone disease) 
Boys = girls 
Mean age: 5-7 years 


Stones - Composition 


45-65% calcium oxalate 
14-30% calcium phosphate 
13% struvite 


5% cystine 
4% uric acid 


Higher prevalence in Caucasians 
— ? Increasing incidence 

“Stone Belt” 

— Deep South in North America 


Boston Childrens Hospital 
Until every child is Well 


1/3 of pediatric/adolescent stone patients will have an 
anatomic anomaly of the GU tract 


Until every child 


825 


Copyright © Oakstone Publishing, LLC, 2018. All Rights Reserved. 


Stones - Presentation 


Flank pain - 50% (more variable than adults) 

May also have abdominal pain, esp. young children 
Groin or labial pain with ureteral stones 

Gross hematuria - 25-40% 

Microhematuria - up to 90% 

Urinary tract infection - 10-30% 

Incidental imaging findings - 15% 

Nausea and vomiting 


Stones - Evaluation 


Ultrasound 


Stones - Evaluation 


KUB 
e Not sensitive in young children 
« Abdominal gas obscures view 


« No 3D perspective 
* X-ray exposure 
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Stones - Evaluation 


Ultrasound Imaging 


— Good for renal and proximal ureter 
stones 


— 70% sensitivity for stones seen on CT 
But — most missed stones are small 
(<3mm) 


Highly sensitive for obstruction 


Stones - Evaluation 


CT Imaging 
e Radiation exposure 
— Adult abdominal CT: 10 mSv 
— Neonatal abdominal CT: 20 mSv 
— Chest x-ray: 0.01 mSv (DJ Brenner, NEJM, 2007) 
* CT should NOT be first imaging modality in pediatric 
patients with suspected stone disease 


Stones - Management 


Spontaneous passage is usually preferable 
Small or distal stones more likely to pass 
Large or proximal less likely 

— < 4 mm: 80-90% pass 

— 4-8 mm: 50% pass 


— >8 mm: 10% pass 


Management decisions based on clinical status and stone 
urden 


The pediatric/adolescent ureter is as compliant as the adult 
ureter 
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Stones — Medical Expulsive Therapy (MET) 


Mokhless, 2012 Aydogdu, 2009 
Tamsulosin Doxazosin 


0.4 mg/d (>4yrs) | 0.03ma/ka/d 


Erturhan, 2013 
Doxazosin 
0.03mg/kg/d 


Tasian, 2014 
Tamsulosin 
[cohort study] 


N= 33/28 19/20 24/21 99/99 
drug/control 
Age (yrs) 8+7 2-14 744 <18 yrs 
Stone-free | Drug: 87.8% Drug: 84% Drug: 71% Drug: 55% 
Rate Control: 64.2% | Control: 70% | Control: 29% | Control:44% 
(p<0.01) (p>0.05) (p=0.001) (p=0.03) 
Time to Drug: 8.2 Drug: 5.9 N/A 
passage Placebo: 14.5 | Control: 6.1 (p=0.001) 
(days) (p<0.001) (p>0.05) 


OVERALL + x + 


Stones — Medical Management 
Close follow-up is essential 
1-2 weeks 
Strain all urine when possible 
Immediate re-evaluation if febrile 


If no stone passage within 2 weeks — proceed to surgical 
treatment 


High-grade obstruction persisting longer than 6 weeks 
may lead to irreversible renal injury 


Boston 


Stones — Surgical Management 


ESWL teetal. 2011; Badaway et al, 2012 


When is diversion indicated? 


. 


Stones - Management 


Evidence of infection 


Fever, chills, wbc, debris in collecting system on imaging, 
UA, micro i 

Severe pain unresponsive to therapy 

Severe nausea unresponsive to therapy 

Solitary kidney 

Drain the obstructed system! 


Stones — Surgical Management 


Who needs surgery? 
e Ureteral stones that fail medical therapy 
+ Renal stones: 

+ Large stones, staghorn stones 

+ Infection-related stones 

+ Lifestyle issues (i.e., school, sports) 


+ Asymptomatic calculi? 
— >7 mm renal, >4 mm residual fragments after PCNL or ureteroscopy Streeper, 2018 


Stones — Long Term Management 


All pediatric/adolescent patients should have metabolic 
evaluation (24h urine + serum studies: Chem7, PO4, Mg, 
Ca, UA, 25 Vit D, 1.25 Vit D, PTH) 


Management depends on underlying etiology 


— First-line treatment 

— Ultrasound-guided 

— Renal stones — 85 - 95% stone-free rate (SFR) 
— Ureteral stones — 58 - 85% SFR 


Ureteroscopy 

— SFR 58 — 100% 

— Higher failure and complication rates in < 6 years old 
PCNL Dombrovskiy and Olweny 2018 


— Complication rates 20% 


Goals 
— Identify etiology 
— Prevention of further stones 
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2. Varicocele 


BD) Urtitev 


Varicocele — Grading System 


Grade I: 
Grade Il: 
Grade Ill: 


palpable veins with Valsalva; not visible 
palpable veins without Valsalva; not visible 


palpable and visible veins without Valsalva 


Subclinical: dilated veins on US; non-palpable; Doppler flow 
reversal 


Varicocele - Adolescents 


Population: Asymptomatic adolescent males with 
varicocele and unknown fertility status 


Can we select those that would 
benefit from surgical correction? 
ENE: 


(3%) Boston Children’s Hospital 
ABZ Until every child is We 
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Varicocele - Background 


“Swollen veins, twisted over the testicle which becomes 
smaller than its fellow in as much as its nutrition has 
become defective” - Celsus, 1% Century A.D. 


@ ds Hospital 


Varicocele - Adults 


* Most common reversible cause of male factor infertility 
* Noted in 30-40% of men evaluated by an infertility clinic 


e Incidence is 15% of all males 


80% of men with varicocele are 
fertile and asymptomatic 


dren's Hospital 


Varicocele - Adolescents 


e Prevalence (akoy et al. 2000) 
— 4000 boys 
— <1% in ages 10 years or less; 
11% in ages 11-19 years 
Incidence (Steeno et al. 1976) 
—>2000 boys 
— 15% (same as adult pop.) 


= 
(§) Boston childrens Hospital 


ABZ) Until every child is wi 
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Varicocele — Pediatric Presentation Varicocele — Grade at Presentation 


% of Patients 


65 - 
52 
3.6 
23 
a I 


9 10 11 12 13 14 15 16 17 18 19 2% 
Age at Presentation (years) 


3 O | Children's Hospital Bo: ton Childrens Hospital 
87) Until every child 1s We Until every child is We 


Varicocele — Volume Differential Varicocele — Semen Analysis in Tanner V 
90 


50 
79 
80 


m normal 
msubfertile 


% of patients 


% of Patients 


sperm count morphology 


<10% 


Boston Children’s Hospital $ on Children's Hospital 
Until every child is Welt $7) Until every child is We 


Varicocele — Management in Adolescents Varicocele — Problem in Adolescents 


1. 80% with varicocele - fertile 
2. 20% with varicocele - infertile 
3. Surgery may benefit 50% of infertile 


Overriding Goal 


Therefore, 1 in 10 adolescents 
benefit from surgery 


(È): on Children's Hospital 
87 Until every child'is well 


Preservation of Fertility 


O on Children's Hospital 
ED) Until every childis well 
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Varicocele — Indications for Surgery 


Common 

— Discomfort, pain 

— Size (Grade) varicocele 

—Hypotrophy, testicular disproportion 
Less Common 

— Bilaterality 

— Solitary testis 

— Abnormal semen analysis 


ton Childrens Hospita 
Jntil every child Is W 


Varicocele — Is Grade Predictive? 


Repair of grade Ill varicocele results in greater 
improvement in sperm concentration & motility than 
Grades | and Il... (in infertile men). 


No difference in 
fertility rates 


Steckel et al. 1993 


Varicocele — Determining Hypotrophy 


e Available tools — variable 
— Calipers, Rulers 
— Orchidometers 


+ Rochester, Takihara — (series cut out ellipses) 
+ Prader — (12 comparative ovoids) 


Ultrasound calculated volume 
— (Improved Accuracy, Reproducibility) 


Diamond et al, 2011 


Boston Children's Hospital 


\@F/ Until every child is 
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Varicocele — Discomfort and Pain 


+ “Heavy” and “dragging” sensation 


e Less common 
— 3% CHB database 


e Highest reported incidence 
— 23% surgical series (from NY) 


Boston Childrens Hospital 
9) Until every childis W 


Varicocele — Volume Discrepancy 


* May not be varicocele related 
* Seen in normal adolescents 
e May vary with age & Tanner stage 
e Accuracy, consistency in measurement 
* Spontaneous improvement 
—‘% to % boys with varicocele 


Varicocele — Does Hypotrophy Matter? 


e Adult men with varicocele and hypotrophy 
—No correlation between loss of testis volume and fertility Pinto, 1994 
— No difference in mean years trying to conceive Sigman, 1997 
e In adolescents, = 20% difference is significant Jz 
* Correlates with poorer total motile sperm count 
+ Indication for surgical correction 


| Children's Hospital 
child'is w 
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Varicocele — Semen Analysis 


Important surgical indication for Tanner V 

— Surrogate measure of fertility potential 

— (Ultimate outcome = fertility) 

When considering surgery: 

— Trumps hypotrophy as surgical indicator 

— With normal semen analysis, no need for surgery 
Tanner V Concentration 


Motility Morphology 


$ \ Boston Childrens Hospital 
BJ) Until every child is we 


Varicocele — Surgical Management 
Ligation of spermatic veins 
— Microscopic subinguinal and laparoscopic 
+ Lowest risk of recurrence and complications 


+ 1 — 3% recurrence/persistence 
+ 1 — 10% hydrocele 


e Sclerotherapy 


— Tauber’s antegrade sclerotherapy 
+ Aethoxysklerol 3% 
— 3- 4% recurrence 


Bo: ildren’s Hospital 
Until every child ïs welt 


Choi et al, 2017; Esposito et al, 2018; Paradiso et al, 2016 


3. Testicular Torsion 


{ Boston Children's Hospital 
Until every child is Well 
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Varicocele — Clinical Dilemma 


* Our tools for identifying adolescents at risk for infertility 
are limited. 


e Need to evaluate all apparently meaningful criteria 


1. Relative testicular volumes 
2. Semen analyses 


* Need to follow patients prospectively 


$ \ Boston Childrens Hospital 
87) Until every child is We 


Varicocele — Putting It All Together 


Adolescent varicocele is a common problem with similar 
incidence to adult men 


Impact on fertility is unclear 
Ultrasound is superior to PE to quantify testicular volume 


Hypotrophy with >20% size differential, abnormal semen 
analyses, and pain are indications for surgery 


Surgical approaches same as in adult men 


5 \ B n Children's Hospital 
9) Until every child'is Well 


Testicular Torsion - Background 


Most common cause of 
testicular loss in the US 

* Incidence = 1:4,000 

* More commonly involves the left 
testicle 


on Children's Hospital 
ry child is well 
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Testicular Torsion - Pathophysiology 


Testicular Torsion - Presentation 


“sudden onset” “gradual onset” 


“sore but comfortable” 
no problem eating 


“unable to get 
comfortable” 


nausea/vomiting 


From Testis torsion. In: Oldham KT, Colombani PM, Foglia RP, editors. Surgery of infants and 
children: scientific principles and practice. Philadelphia: Lippencott-Raven; 1997. p. 1552-3. 


Boston Children’s Hospital 
‘Until every child îs Wel 


Testicular Torsion - Evaluation 

: PUE exam =| + Laboratory tests 
e Inguinal exam B /. > 4 — Urinalysis and urine culture 
e Scrotal findings LAOA + Imaging 7 

— Asymmetry i Ma \ — Ultrasound with Doppler | 

— Testicular swelling & pain — 4 - 

— High-riding 

— Absent cremasteric 

—Prehn’s sign 


Testicular Torsion - Evaluation 


Boston Children’s Hospital È) Boston Childrens H 
Until every ct = 


9) Until every child 


Testicular Torsion — Sonographic Diagnosis 


1. Testicular enlargement * Surgical emergency! 
2. Decreased or absent testicular blood flow (Doppler) 


f + If your clinical suspicion is high, do NOT delay in order to 
3. Parenchymal heterogeneity confirm the diagnosis by imaging. 


Testicular Torsion - Management 


Why? Salvage is TIME sensitive. 


Strong clinical suspicion is enough to 
proceed with scrotal exploration. 


Boston Children’s Hospital Boston Childrens Hospital 
‘Until every child fs Well 


Until every child's well 
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Testicular Torsion — Time Sensitivity 


> 


Salvaged cases, % 
oS88SS83888 


0-6 7-12 13-18 19-24 > 
Time interval, h 


Salvaged cases with atrophy, % OD 
o338888388 


Testicular Torsion - Salvage 


e Oxidative stress-induced damage 
— Protective medications? 
+ Verapamil, tadalafil, matricaria chamomilla, erdosteine, vitamin C 
+ Experimental 
e Tunica albuginea incision 
— Alleviation of “compartment syndrome’”-induced ischemia 
— Tunica vaginalis flap coverage 


Figueroa et al, 2012; Moghimian et al, 2016 


4. Transitional Urology 


(&) Boston Ch dren's Hospital 
ABZ) Until every child is We 
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Testicular Torsion - Salvage 


‘30 min after 
tra-op detors 
> 


1. Prompt presentation 
2. Prompt diagnosis 


3. Immediate surgical exploration 


$ Boston Children's Hospital 
#7) Until every child is W 


Testicular Torsion — Long-Term 


+ Pregnancy rates after testicular torsion 
— 90% for both salvage and orchiectomy groups 
+ Pregnancy rate in general population 82 — 92% 
— No difference in mean time to pregnancy (approx. 7 months) 


Gielchinsky et al, 2016 


hildren’s Hospital 
fis We 


Transition - Background 


+ Purposeful, planned movement of adolescents and young 
adults with chronic physical and medical conditions from a 
pediatric (child-centered) to adult centered health care 
system 


* Transfer of care from pediatric care providers to adult care 
providers as you get older 


N 
$ ) Bos ton Children’s Hospital 
€) Until every child is wi 
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Transition - Background 


e Taking care of adults is different than taking care of 
children 


e Patients with spina bifida have increased medical needs 
than the general population and they need specialty care 
as adults 


Brief History of Transition in the US 


2007-AAP Annual Leadership Forum “top-10 priority” 


2011-AAP recognized that widespread implementation had not been 
recognized 


— Pediatric providers were unclear on goals of transition 
— Limited availability of adult providers 


2013- "Current status of transition preparation among youth with special 
needs in the United States." 


— Less than 40% of individuals met transition core outcome measures 
2014- Got Transition ™ (gottransition.org) and AAP Pediatric ECHO 


g 


Goals of Transition 


« Maximize lifelong health and psychosocial needs 
— Diseases of adulthood need to be addressed: high blood 
pressure, diabetes, high cholesterol, obesity, cancer, 
osteoporosis 


— Psychosocial needs of adulthood need to be addressed: higher 
education, job placement, relationship goals, living 
arrangements 
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Brief History of Transition in the US 


1984- “Youth with Disability, The Transition Years” 


1989- Surgeon General “Growing up and Getting Medical Care: Youth with 
Special Health Care Needs” 


1990- Maternal and Child Health Bureau “Youth with Disabilities: A National 
Response” 


2002- AAP, AAFP & ACP Consensus Statement 

— 1) understand the rationale for transition 

— 2) have the knowledge and skills to facilitate that process 
— 3) know if, how, and when transfer of care is indicated 


Goals of Transition 


+ Encourage engagement in adult healthcare system 


— Prevent discontinuity of care: Over 60% of patients with spina 
bifida do not establish medical care once they leave pediatric 
care 

— Decrease morbidity: Use of Emergency Room is higher in 
young adults with chronic health conditions 


Goals of Transition 


« Provide care that is coordinated and uninterrupted 


— Prevent delay in securing medical home: youth with chronic 
condition take twice as long to establish care with adult provider 


— Your health care providers need to communicate with your new 


doctors so medical information and history is passed along 
— Decrease dissatisfaction with medical care 
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Goals of Transition Transition in Urology 


Annual number and type of transitional care articles published 2007 -2017 Jf Top specialties and locations for transitional 
care articles published 2007-2017 


e Improve not just health related outcomes as children ameero aeey aj Speclales 


Urology 


become adults but also impact activities, social n POD 


Gynecology 


participation, environmental factors in order to help adults ce 
become fully functioning in society and contribute to = 
society acne b) Locations 


London, England 
Cleveland, Ohio 
Houston, Texas 
Toronto, Canada 
Other locations 


ton Childrens Hospita 
Jntil every child 1s w 


Transition in Urology Transition — Urological Conditions 
Urologic Congenitalism 


Research Needs for Effective ® ° Spina Bifida e Cloaca Anomalies 
Transition In Lifelong Care of gns 

Congenital Genitourinary Conditions: è B E E C e P UV/Re n al Transpl ant 
A Workshop Sponsc = z 7 N 

National Institute o Urologic Congenitalism e VUR 


E anant ma The Recommendations of the 2015 ® » Hypospadias 


ae American Urological Association ii . DSD e Pediatric cancer 
Working Group on Genitourinary survivors 
Congenitalism ¢ Stones R , 

Jairam R. Eswara, Stephanie Kielb, Martin A. Koyle, Dan Wood, and Hadley M. Wood , l nfe rti | ity/vari coce | e 


Children's Hospita 
ery child is W 


Spina Bifida SB Hospital Discharges 


e Most common birth defect in United States 


* No longer a “childhood” disease 
— >85% living into adulthood 


e Requires LIFELONG care by specialty doctors 


oston Childrens Hospita 


Until every child's 
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Current Thoughts on Transition Current Thoughts on Transition 


+ “Current opinions regarding care of the mature pediatric 


urology patient” Szymanski KM, et al. JPU. 2015 patterns and opinions” Zillioux JM JPU 2018 
— Survey of pediatric urologists (30% response rate) 


— Survey of pediatric urologists from SPU (53% response rate) 
— 68% of pediatric urologists also cared for the adult complex patients — 36% had formal transition clinic 
— Only 6.5% of pediatric urologists felt adult complex patients should be cared for by 


adult general urologists — 64% felt that adult complex patients should be cared for by specialized 
— 80% felt adult complex patients should be cared for by pediatric or adult urologist with an adult providers 


interest in adolescenttransitional urology — 54% of the formalized clinics were staffed primarily by PEDIATRIC. 
— 69% would refer to the adult urologist with an interest in complex patients providers 


— Only 45% of the pediatric urologists had an interested adult urologist in their practice + If staffed by adult urologist majority were reconstructive urologists (58%), then female 
and neurourology (12%) 


“Caring for urologic transition patients: Current practice 


Boston Children’s Hospital 


Children’s Hospital 
til every child Is W 


Current Thoughts on Transition Reality of Transition 


[CATEGORY NAME] DA oon pir 
e AUA Congenitalism Working Group 2016 [PERCENTAGE] SPINA BIFIDA 


ASJ, ASSOCIATION 
— 60% Pediatric urologists ICATEGORY NAME] 
— 12% Reconstructive urologists 


— 10% Female Pelvic Medicine urologists 
— 1% General adult urologists 


y [CATEGORY NAME] 
— 17% Other (fellows, residents, researchers, extenders) 


[PERCENTAGE] 
[CATEGORY NAME] 
[PERCENTAGE] 


(3$ \ Boston Children's Hospital (3È) Boston Children's Hospita 
\ Until every child is W C 


Until every child is W 


Current Models of Transition Process of Transition 


Effective transition policy * Getting ready for adult health care 

Implement transition tracking (registry) — Start discussing in early adolescence 

Assessment of transition readiness e Achieving independence for managing medical needs 
Transition planning — Promote self management and health maintenance transition 


from parent or caregiver to the adolescent 
Transfer to adult care/, Adun approach + Assessment of readiness for transition 
Completion transfer/Ongoing care — Review goals of transition 


¢ Transfer to adult health care model 
AX Bosto hildren’s Hospit: fÈ) Bosto! Children 
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Recommended Health Care Transition Timeline 


AGE: 112 14 16 18 18-22 23-26 


Make youth and 
family aware of 
transition policy 


Initiate health care 
transition planning 


Prepare youth and 
parents for adult 
model of care and 
discuss transfer 


Transition to adult 
model of care 


Transfer care to 
adult medical home 
and/or specialists care 
with transfer 

package 


Integrate young 
adults into adult 


Process of Transition 


* Getting ready for adult health care 
— Start discussing in early adolescence 
e Achieving independence for managing medical needs 


— Promote self management and health maintenance transition 
from parent or caregiver to the adolescent 


+ Assessment of readiness for transition 
— Review goals of transition 
e Transfer to adult health care model 


x 
sÈ) Boston 
Intil ev 


Process of Transition 


* Getting ready for adult health care 
— Start discussing in early adolescence 
e Achieving independence for managing medical needs 


— Promote self management and health maintenance transition 
from parent or caregiver to the adolescent 


+ Assessment of readiness for transition 
— Review goals of transition 
e Transfer to adult health care model 
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Process of Transition 


Getting ready for adult health care 
— Start discussing in early adolescence 
Achieving independence for managing medical needs 


— Promote self management and health maintenance transition 
from parent or caregiver to the adolescent 


Assessment of readiness for transition 
— Review goals of transition 
e Transfer to adult health care model 


Boston 


Transition Readiness Assessment Questionnaire (TRAQ) 


Directions to Youth and Young Adults: Please check the box that best describes your skill level in the following areas that are 
it for transition to adult health care. There is no right or wrong answer and your answers will remain confidential and private. 


Directions to Caregivers/Parents: If your youth or young adult is unable to complete the tasks below on their own, 
box that best describes your skill level. Check here if you are a parenticaregiver completing this form. 


check the 


No, Yes, Yes, 
butlam | Ihave | lalways do 
leaming | started | this whent 
todo this | doingthis | _need to 


Managing Medications 

1. Do you fil a prescription if you need to? 

2. Do you know what to do if you are having a bad reaction 
to your medications? 

3._Do you take medications correctly and on your own? 

4. Do you reorder medications before they run out? 

[ Appointment Keeping 

5. Do you call the doctor's office to make an appointment? 


rn = 


Transfer to adult health care model 


Meet with pediatric specialist and adult specialist at the 
same time to transfer care 


Pediatric specialists may have appointments in the adult 
hospital 


Referrals are made to adult providers 


Medical records are organized and transferred with 
patient vs. shared EMR 
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Transition - Barriers and Challenges 


Transition - Barriers and Challenges 
Willingness of families and patients to transfer care 


“How successful is the transition to adult urology 
Discomfort with the adult hospital 


care in spina bifida? A single center 7-year 
Familiarity with pediatric hospital experience” Szymanski KM, et al. JPU. 2017 


Insurance issues (ACOs) — Well established Transition Urology Clinic 
ho f oe f — Only 40% (31/77) successfully transitioned 
Privileges in the OR for both pediatric and adult providers - Only half of patients with augments transitioned (20/41) 


Transition - Future/Research i 
ZAFE CH 

“Caring for Adults with Congenital Genitourinary „Ubpanke Euxaptoties Dal: ey 

Anomalies: Adult Urology Department Leaders’ w Thank You “Tack & 

Perspectives on Programmatic Change” O Dank sracias 2. 

— Qualitative study (Varda BK et al.) ist it M e rci ay eS 
— Perceived role of adult programs in caring for aging patients 

with CGA 


carlos.estrada@childrens.harvard.edu 
— Considerations for developing comprehensive care models www.linkedin.com/in/dr-carlos-estrada 
for this population in the adult setting. 


Boston 


g 
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